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CHAPTER I. INTRODUCTION 
Corn is one of the most important cash grain crops of the United 
States. In 1987, 59.2 million acres were harvested, producing 7.06 
billion bushels of grain at a value of $12.1 billion (61). The largest 
number of acres of corn is grown for grain. Acreages of land devoted to 
grain corn vary; Iowa plants approximately 13 million acres annually, 
where Alaska plants less than 5 acres. Corn is ranked as the third most 
important cereal food crop of the world (33). 
Crops of corn in the United States are the target of several 
thousands of pests which include insects, nematodes, weeds, and diseases. 
Losses in corn yields from pests are estimated to be one-third of the 
total crop production of the country before being harvested (40), and 
nearly 10 percent of the harvested crop (18). Pimentel pointed out that 
(51, p. 52): 
Crop losses from insect pests increased nearly 2-fold (7% to 
about 13%) from the 1940s to the present. This increase 
occurred in spite of a la-fold increase in insecticide use. 
The impact of these losses has been lessened by increased yields 
through the use of higher yielding crop varieties and increased energy 
inputs in the form of fertilizers. 
During the 30-year period after World War II, pest management became 
increasingly dependent upon chemicals. This rapid rise in the popularity 
of pesticides was due primarily to their increased effectiveness, low 
cost, and availability (23). Unfortunately, such widespread use of 
pesticides has been accompanied by problems. These problems concern not 
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only the agricultural community, but the general population as well. The 
price of pesticides and their application has increased dramatically in 
the last ten years. The price of oil and other petroleum products has 
increased, whereas supplies have decreased (20). In addition, foreign 
demand and prices for the American corn are fickle and unreliable. These 
demands depend on factors such as drought in Russia, political change in 
China, etc. (44). During this time period, there were changes in the 
effectiveness of pesticides. Due to pest resistance, corn crops planted 
in the United States periodically fail to reach harvest despite 
extensive chemical application (23). Also, pesticides used carelessly 
kill not only target pests, but also insects which help control other 
pests. The loss of these beneficial insects following pesticide 
treatment results in an increase in the population of a previously 
controlled pest (23). Finally, the most significant problem associated 
with the widespread use of chemicals (pesticides and herbicides) in crops 
is the serious threat they pose to human health and to the natural 
environment, especially through contamination of surface and ground water 
(24). 
The above described problems have raised an inevitable controversy 
among farmers, chemical suppliers and environmentalists about the use of 
pesticides. Cutler, in his article entitled "The Role of USDA in 
Integrated Pest Management," stated (20, p. 9): 
Clearly, chemicals are essential to the maintenance and 
increase of agricultural production. The problem is: How are 
farmers to use these chemicals with least adverse impact on the 
environment? 
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The country in general and state of Iowa in particular face a 
dilemma of increasing food production and maintaining environmental 
quality. Social concern about the hazards of pesticides used in corn and 
other crops has been primarily responsible for increased attention now 
being accorded to the management of pests by a variety of means, with the 
ultimate objective of developing effective combinations of control 
practices that are superior to methods used in the past. Rather than 
employing a single control tactic, attention is being directed to the 
coordinated use of mUltiple tactics--an approach known as integrated pest 
management. As described by the Office of Technology Assessment of the 
United States (48, p. 5): 
Integrated Pest Management (IPM) is the optimization of pest 
control in an economically and ecologically sound manner, 
accomplished by the coordinated use of multiple tactics to 
assure stable crop production and to maintain pest damage below 
the economic injury level while minimizing hazards to humans, 
animals, plants and the environment. 
The concept of integrated pest management is not a disjunct 
development in crop protection, but is an evolutionary stage in the 
history of pest control (58). Integrated Pest Management (from this 
point on referred to as rPM) is being introduced today out of a 
philosophy that chemicals continue to be an important part of pest 
control (58). The philosophy behind IPM is to manage, rather than 
control, pests through a wide variety of management techniques. IPM 
utilizes a combination of natural enemies, better methods of selective 
pesticide application, cultural controls, and genetics, resulting in a 
less energy-intensive, more environmentally compatible system that can 
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reduce pesticide use by 35 to 50 percent (5). 
Marby and Dewitt (40) defined Integrated Pest Management (IPM) as a 
program which consists of four major strategies working together to 
manage insects, diseases, nematodes, and weeds. IPM includes crop 
management and cultural practices, field scouting, uses of economic 
thresholds, and chemical and biological control. 
IPM practices are used in the Corn Belt, and there is an awareness 
of pest control advantages through an integrated approach to pest 
management. Recent innovations in IPM techniques provide means for 
enhancing pest management in corn production through greatly improving 
the efficiency of chemical and cultural control tactics. 
During the last eight years, specialists from Iowa State University 
(ISU) have adapted and developed more accurate techniques in order to 
improve possible uses of the IPM control in corn. In addition, the Iowa 
State University (ISU) Cooperative Extension Service has developed 
educational programs to promote the diffusion and adoption of IPH 
practices among farmers of the state. 
The Iowa State University Extension IPM program was created to 
document general grain and alfalfa production practices and trends. It 
established a data base concerning crop and pest management problems and 
made efforts to make the statewide audience more aware of IP~l principles. 
One of the most important activities of this extension program was 
the work with farmer cooperators. Field scouts (generally recent college 
graduates with degrees in agronomy) were hired for summer work. From 
1979 to 1989, field sites were chosen on farms in 33 counties. ~lore than 
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150 farmers in Iowa participated in field monitoring programs, field 
tours, and workshops conducted by extension agents and an extension IP}1 
specialist. Practices of IPM control were explained to these cooperator 
farmers and farmers in general in order to improve the adoption and 
diffusion of the IPM program. 
The research has demonstrated that adoption of innovations is a 
process and not something that happens all at once (37). This process 
takes time and is the product of a sequence of influences operating 
through time. Among these influences, the attributes of an innovation 
and the characteristics of the audience play an important role in 
determining the speed with which new ideas and practices are adopted 
(53). 
Elliot suggested reasons for knowing farmers' perceptions of 
innovations (22, p. 13): 
The reasons could be many. But one solution is the oft-said 
phrase, "Know your audience." The more that can be understood 
about the audience and the differences within the audience in 
relation to their perceptions of innovations, the more the 
change agent will be in a position to empathize with them. The 
greater his empathy, the greater his ability to encode 
effective messages to that audience. 
In order to evaluate and understand the adoption process of rPM 
practices in corn, it will be helpful to know the level of adoption of 
these practices among farmer cooperators and noncooperators of the rPM 
extension program from two communities of Iowa (Central District of Iowa, 
and Shelby County), their attitudes toward the rPM technology, their 
perceptions toward the characteristics of these practices, and their 
judgments about the influence of these characteristics in their decision 
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to adopt IPM practices. 
The general objectives of this study can be summarized as the 
following: 
1. Determine the level of adoption of 13 practices related to IPM in 
corn among farmer participants and nonparticipants of the extension 
program. 
2. Determine the characteristics of participants and nonparticipants of 
IPM extension programs with regard to variables such as level of 
education, age, farm size, part-time or full-time dedication, and 
reliance on farm operations for family income. 
3. Analyze IPM users' perceptions about the influence of the 
characteristics of the practices (relative advantage, compatibility, 
complexity, trialability and observability) on their decision to 
adopt the practices. 
4. Analyze attitudes of nonusers and users of IPM methodology towards: 
(a) different sources of information and their influence on the 
decision making process; (b) IPM philosophy; and (c) sources of 
information about IPM. 
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CHAPTER II. LITERATURE REVIEW 
Due to the influence of the rural sector in the socioeconomic 
panorama of the country, the adoption and diffusion of agricultural 
technology is a permanent concern of researchers, extension agents, 
extension specialists, professionals and agribusiness. 
The purpose of this chapter is to identify those factors that may be 
associated with the adoption of practices related to IPM among corn 
producers. This chapter presents and discusses the literature relevant 
to theories and assumptions on which the study is based. No attempt is 
made in this chapter to review the total of diffusion research findings. 
This literature review focuses on the classical diffusion model and is 
divided into three major sections: 
1. Diffusion and adoption of innovations: The classical diffusion 
model. 
2. Characteristics of the audience and adoption behavior. 
3. Farmers' perceptions of attributes of innovations and adoption. 
Diffusion and Adoption of Innovations: 
The Classical Diffusion Model 
The dominant and most completely developed area of research on the 
diffusion of innovations, representing an effort spanning about 45 years, 
focuses upon the process by which adoption occurs, or the demand aspect 
of adoption. Until recently, the adoption perspective was coincidental 
with what people referred to as innovation diffusion research (10). 
The adoption perspective is best summarized by Rogers and Shoemaker 
8 
(53). The conceptual framework of the classical diffusion model states 
that the innovation is communicated through certain channels over time 
among the members of a social system. The adoption of an innovation is 
primarily the outcome of a learning or communication process. 
Accordingly, a fundamental step in examining the process of 
diffusion is identification of factors related to the effective flow of 
information and of the characteristics of information flow, information 
reception and resistances to adoption. An important aspect of resistance 
is an individual's general propensity to adopt innovation, or his 
innovativeness. Rogers defined innovativeness as "the degree to which an 
individual or other unit of adoption is relatively earlier in adopting 
new ideas than other members of the system" (52, p. 242). Another 
important aspect of resistance is the congruence between the innovation 
and the social, economic and psychological characteristics of the 
potential adopter. 
Traditionally, there have been nine sub-areas of research within 
adoption and diffusion, yielding findings and many educational strategies 
(62, 52, 38, 8): 
1. The process that individuals go through in the adoption of new 
practices. Individuals arrive at thought-out adoption decisions as a 
result of a sequence of influences operating in combination through 
time. Lionberger and Gwin (38) related the stages in the classical 
individual adoption process to five functions (knowledge, persuasion, 
decision, implementation, and confirmation) that have to be performed 
when people go through an adoption process. 
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2. The differential influence of the various sources of information upon 
adoption as these are related to the stages of adoption and the 
characteristics of adopters and the communication process. 
3. Diffusion curves; the nature of the community adoption processes. 
The speed by which an innovation spreads within an area follows the 
normal curve. Based on this normal distribution and on the 
innovativeness dimension, Rogers (s~, 53) partitioned this variable 
into five adopter categories: (1) innovators, (2) early adopters, 
(3) early majority, (4) late majority, and (5) laggard. 
4. The role of different types of people (innovators, talkers, leaders) 
in the individual adoption processes. According to Lionberger and 
Gwin (38), the main mUltiplying effect in the individual adoption 
process is the result of people talking to people and the 
legitimizing influence (persuasion) they exert on each other. In 
this context of people talking to and influencing each other, there 
are differences in contributions of different people. 
5. The importance of groups in the diffusion of information and the 
adoption of practices. Social groups in the social system have 
several objectives and values in common, and they provide the 
mechanism that change agents can use. The interaction among adopters 
and future adopters is explained by Rogers (52, p. 234) in the 
diffusion effect: "Le., the cumulatively increasing degree of 
influence upon an individual to adopt or reject an innovation in a 
social system, resulting from the activation of peer networks about 
an innovation in a'social system." 
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6. The attributes of new ideas and practices as these affect rate and 
extent of adoption. 
7. The way farmers view information sources--the perceived credibility 
of information sources by potential adopters as a main influence on 
acceptance of innovations. 
8. Influences on early and late adoption. Early and late adopters 
differ from the type of information sources used, from their contact 
with others, and from personal characteristics. 
9. Conditions that either retard or speed up adoption. Adoption is 
accelerated by educational programs that combine better communication 
strategies and try to facilitate the normal decision-making processes 
of individuals. 
The principles of adoption and diffusion have proved invaluable in 
guiding the practices used in conducting extension programs, and the 
basic concepts are still very useful to understanding extension 
clientele. However, more recent research into current farm situations 
has resulted in modifications to some of the traditional adoption-
diffusion assumptions (62). These assumptions can be stated as 
following: 
a. The innovation is advantageous for all adopters. 
b. Innovation decisions are made by the individual. 
c. Interpersonal communication about the innovation is free flowing 
and uninhibited. 
Different authors pointed out several shortcomings of the diffusion 
research as biases which are a consequence of the blinded generalization 
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of this assumption by adoption-diffusion researchers. Rogers stated that 
(52, p. 91): 
Every field of scientific research makes certain simplifying 
assumptions about the complex reality that it studies. Such 
assumptions are built into the intellectual paradigm that 
guides the scientific field. Often these assumptions are not 
recognized, even as they affect such important matters as what 
is studied and what ignored, and which research methods are 
favored and which rejected. So when a scientist follows a 
theoretical paradigm, he or she puts on a set of intellectual 
blinders that help the researcher to avoid seeing much of 
reality. 
One of the most serious shortcomings of diffusion research is the 
pro-innovation bias. Pro-innovation bias is defined by Rogers as "the 
implication of most diffusion research that an innovation should be 
diffused and adopted by all members of the social system, that it should 
be diffused more rapidly, and that the innovation should be neither 
reinvent.ed nor rejected" (52, p. 92). The original model assumes that 
adopting the new technology is always desirable, while today this is not 
so clear cut. For example, environmental implications of new 
technologies are now an important factor in the decision not to adopt 
(62) • 
Innovation biases can be attributed to change agencies and the 
conventional methodology used by diffusion researchers. First, since 
much diffusion research is funded by change agencies, they have a pro-
innovation bias (they are in the business of promoting innovations). 
Where rural researchers are concerned with facilities or innovations, the 
users of services and the adopters of new practices are more likely to be 
seen than are nonusers and nonadopters (17). 
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On the other hand, since successful innovations leave a rate of 
adoption that can be retrospectively investigated by diffusion 
researchers, they are easier to study. Too often, also, research has 
concentrated on a single innovation (42). Hence, Rogers (52) concluded 
that the pro-innovation bias had led diffusion researchers to ignore the 
study of ignorance about innovations, to underemphasize the rejection or 
discontinuance of innovations, to overlook re-invention, and to fail to 
study anti-diffusion programs designed to prevent the diffusion of bad 
innovations. 
In order to overcome this bias, Rogers (52) suggested: 
1. Choose alternative research over post hoc studies. Diffusion 
research does not necessarily have to be conducted after an 
innovation has been diffused completely to the members of the system. 
2. Pay more attention to the selection of the innovation to be studied. 
Even if a successful innovation is selected for investigation, a 
diffusion researcher might also investigate an unsuccessful 
innovation that failed to be diffused widely among members of the 
same system. 
3. It should be acknowledged that rejection, discontinuance, and re-
invention frequently occur during the diffusion of an innovation. To 
understand such behavior, the diffusion scholar must adequately 
understand the individual's perception of the innovation and of his 
or her own situation, problems, and needs. 
4. Investigate the broader context in which an innovation diffuses. 
5. Understand motivational forces for adopting innovations. 
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Not only is there a pro-innovation bias-in much past diffusion 
research, there has also been a certain degree of individual blame rather 
than system blame (52). Individual blame is defined as the tendency to 
hold an individual responsible for his or her problems, rather than the 
system of which the individual is a part (14). An opposite point of view 
would blame the system, not the individual. 
How a social problem is defined is an important determinant of how 
we go about solving it and, therefore, of the effectiveness of the 
attempted solution. A frequent error, Rogers (52) stated, is to 
overstress individual blame in defining a social problem, and 
underestimate system blame. Social structure factors are more complex 
than simple aggregation of individual characteristics (29). 
Caplan and Nelson (14) claimed that there is a subtle political 
advantage of person blame research for those agencies initiating planned 
change programs and for those controlling resources. Person blame 
interpretation is in everyone's interest except those subjected to the 
analysis. 
The traditional approach to innovation diffusion implicitly assumes 
that all have an equal opportunity to adopt and focus upon individual 
characteristics related to innovativeness to explain differences in the 
actual time of adoption. By contrast, many times the opportunity to 
adopt is egregiously and in many cases purposely unequal (10). 
According to Brown (10), the market infrastructure perspective 
assumed that individual behavior does not represent free will so much as 
choices within constraints and that it is government and private 
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institutions which establish and control the constraints. On the other 
hand, seldom is it implied in the diffusion research publications that 
the source or the channel may be at fault for not providing more adequate 
information, for promoting inappropriate innovations, or for failing to 
contact less educated members of the audience who may especially need the 
change agent's help (52). 
Diffusion researchers and other scholars argued about the mental 
trap of individual blame. Rogers (52) summarized the following reasons 
of individual blame of the diffusion research: 
a. Sponsored programs and other pro-source factors--when 
researchers uncritically accept others' definitions of blame as 
a scientific cause. 
b. The assumption of some researchers that they are helpless to 
change system blame factors--when they forget that the first 
step toward system change might be to define problems more 
accurately. 
c. The fact that individuals are often more accessible, as objects 
of study, than are systems. 
From the point of view of individual blame versus system blame, 
innovativeness and, therefore, adopter categories has been a source of 
criticism of the diffusion research. To label a person under adopter 
category when several constraints to his behavior may apply has no value. 
McClymont stated (42, p. 189): 
The original description of these categories attempts to 
rationalize a semantic jungle and provide a useful method of 
describing individuals' positions on a diffusion curve. 
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Unfortunately, many researchers have taken these categories and 
read more into them than they should. 
Byrne (13) questioned the values of these categories when he pointed 
out that farmers may not have need for a practice (rational-nonadopter). 
Hence, this man can hardly be classified as a laggard since, apparently, 
his or her innovativeness is low. Also, there may be a willingness to 
adopt, but the innovation may be unavailable or unattainable. 
On the other hand, the farmer may be willing to adopt but there 
might be barriers to this process, such as failure of education, lack of 
helper persons, lack of credit, or insuperable problems of climate or 
land unsuitability. In addition, the farmer may lack confidence because 
of the failure to see or understand how the innovation will benefit him. 
Resistance to adoption may be greater because the risks tend to be 
perceived to be greater than the anticipated returns. 
Innovativeness and adopter categories were also analyzed by Roling 
et al. (54). They noted that adoption categorization has not only 
influenced research, but was also used by extension field workers. They 
stated that there are few extension workers in any country who do not 
classify their farmers in terms of progressiveness or innovativeness, and 
who do not make use of this classification to concentrate on those 
farmers who are quicker to follow their advice, who are of sufficient 
economic means, more knowledgeable, and more homophilous with the 
extension worker, using a "trickle down" extension strategy for 
introducing agricultural innovations. In the "trickle down", 
"progressive farmer" or "innovative farmer" strategy, extension agents 
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concentrate their efforts in progressive or innovative farmers and assume 
that these people act as agents of change and through a mUltiplier 
effect, the innovation flows (trickle down) to the rest of the community 
(5~, 38, 19). On the other hand, a stereotype of later adopters by 
change agents and others as traditional, uneducated, and/or resistant to 
change may become a self-fulfilling prophecy. Change agents do not 
contact the later adopters in their system because they feel, on the 
basis of the stereotypic image, that such contact will not lead to 
adoption (52.). 
Roling et ale (54) explained some of the extension agency's reasons 
for using the "innovative strategy". 
1. Progressive farmers have large-sized farms, so the extension 
worker's direct effect on total agricultural production is 
greater. 
2. Progressive farmers have a high sense of efficiency; they are 
eager for information. 
3. Progressive farmers demand assistance. 
4. Progressive farmers have economic means to tryout new ideas. 
6. Progressive farmers usually are homophilous with the 
agricultural extension worker. 
7. Progressive farmers provide an intellectual challenge to the 
local extension service, with their questions and problems. 
8. Extension workers learn from progressive farmers what to tell 
others. 
The "trickle down" theory was rejected by different scholars. 
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Lionberger and Gwin (3'8.) reported that this strategy, which works with 
mostly innovators and early adopters, doesn't always work. The end 
result is that some who could benefit from innovations never adopt them. 
According to Crouch (19), although this extension strategy 
definitely has some rational function, the increasing information and 
knowledge gap between different sections of the social system will lead 
to the following dysfunctional consequences: 
1. Increase in knowledge and consequent adoption of innovation by 
the top level of the social system increases the heterophilous 
condition between the progressive and nonprogressive farmers. 
As the knowledge and economic gap increases among both groups, 
the chances of communication among the different groups of 
farming community decrease. 
2. Increasing the knowledge gap increases the time lag from the 
introduction of a new idea to its widespread adoption. 
3. Distortion and loss of information in the diffusion process. 
4. The special characteristics of some innovations will limit their 
applicability to small property owners, while others may be 
particularly suitable to small properties. Under these 
circumstances, the present information flow from higher 
socioeconomic status to small and less developed properties will 
not be applicable. 
In the same way, Roling et al. (54) stated the innovative farmer 
strategy brought inequities as a result of the diffusion of innovations. 
Such diffusion strategy improved the economic condition of early 
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adopters. They started producing at a time when the product was still 
high, while late adopters found prices lower. Besides, having available 
funds relatively earlier than others allowed acquisition of additional 
resources when they were still relatively cheap. 
In order to overcome these dysfunctional consequences, Crouch (19) 
proposed a theoretical model for technological development with social 
balance. In this model, attention is focused on the following points: 
1. Such development must be directed at the community to include 
and involve people. 
2. The "trickle down" strategy tends to create a scientific 
information imbalance which, in turn, widens the economic gap. 
To overcome this situation, change agents should be aware of the 
consequences of the innovations they introduce in the social 
system. 
3. In order to achieve dynamic equilibrium, the rate of 
technological changes introduced into a social system should 
commensurate with the system's ability to cope with it. 
According to Crouch (19), the classical topology of adopter 
categories will be useful if it is possible for the change agent 
to identify similar distribution within subsystems--if it is 
possible to identify for each group (early adopters, late 
adopters, and laggards) someone more innovative than the rest. 
The change agent then needs to have a number of "packages" of 
improved farm practices specific to the needs of each subsystem. 
This strategy will ensure that development is taking place 
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within the total community, and the technical and economic gap 
between farmers in different subsystems will be reduced. 
The use of a different strategy to overcome the "trickle down" 
shortcomings was also analyzed by other authors. Lionberger and Gwin 
suggested "taking extension to the people" (target people) as an approach 
which required much more time and effort. They concluded (38, p. 206): 
A lot of time will likely have to be taken listening and 
learning in building up farmer confidence. The ultimate 
objective, not always achieved, is to graduate them; that is, 
get them to use regular extension channels and increase their 
ability to make their management decisions. 
Brown (11) concluded that identification and analysis of target 
categories is a necessary condition for targeting technology. She stated 
that marketing segmentation (a concept that comes from the social 
marketing theory) is the process of dividing the potential market into 
segments which are similar in characteristics and/or needs. One or a 
combination of these segments may then become the target of the program, 
which can be designed with the characteristics of this group in mind. 
That is, more than one strategy may be designed, each with a different 
approach to reaching its particular market segment. 
The issue of environmental practices has questioned the validity of 
the classical diffusion model to predict adoption. Several points of 
view have emerged from different authors. Pampel and van Es (50) studied 
the adoption of soil conservation practices (operationalization of 
environmental innovations) and commercial practices. They concluded that 
the diffusion theory had not adequately examined the adoption of 
practices designed to protect the environment, explaining that existing 
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knowledge of adoption behavior is most applicable to commercial 
agricultural practices than to environmental practices. 
Taylor and Miller (60), through the use of a general model of 
adoption, studied the variables which affect the adoption of pollution 
control innovations introduced by a government project in northern 
Indiana. Their findings supported the use of this model to predict the 
adoption of environmentally related innovations. However, in order for 
the model to be applicable, it must be modified to account for the fact 
that farmers who adopt environmental innovations have a different 
orientation toward farming than do farmers who adopt commercial 
innovations. This modification allows the use of the same model for 
commercial and environmental innovations. 
Nowak (46), in his analysis of the adoption of an index of 
conservation practices and the use of conservation tillage, questioned 
the argument that all conservation practices are unprofitable. Nowak 
concluded that economic and diffusion factors are important in predicting 
the adoption of conservation practices. Diffusion factors increase in 
importance as the complexity of the innovation increase and decrease in 
importance as risk is reduced through institutional support. With more 
complex new practices, the most effective way of reducing risk is through 
the generation and distribution of knowledge (46). 
This author also stated that soil and water conservation practices 
cannot be treated as unidimensional technology, since the attributes of 
an innovation interact with the setting of adoption to influence 
subsequent adoption processes. The appropriateness of the technology to 
21 
the ecological setting is important to understanding the adoption of 
agricultural technologies. 
Finally, as Rogers (52) reported, after the 1970s a period of 
criticism emerged for diffusion research as a result of the application 
of the model in several countries with different environments. Depending 
on the level of commitment of the model, scholars have dismissed it, 
questioned some assumptions, or supported its validity. Nowak, analyzing 
the feasibility of the diffusion paradigm, remembered (46, p. 218): 
All too often, researchers have begun their efforts by 
repeating the stand litany of criticism against the diffusion 
and then concluded by making the same errors. Perhaps we have 
become too complacent with these criticisms and have stopped 
trying to understand the substantive contributions of the 
larger body of adoption diffusion research. 
Characteristics of the Audience and Adoption Behavior 
Although adoption researchers have tended to overemphasize 
psychological variables (person centered variables) in explaining 
adoption behavior, just as important are the socioeconomic factors which 
function as resources, constraints and limitations to adoption of 
practices (52, 29). Rogers (52) concluded that a large body of knowledge 
has accumulated, referring to socioeconomic characteristics and personal 
factors as variables related to innovativeness. 
Personal factors 
Through the diffusion research literature, a farmer's adoption 
behavior has been correlated with personal factors such as age, 
education, farming orientation, attitudes, etc. 
22 
Age Although age has been correlated with adoption in many 
research studies, it does not appear that age and innovativeness are 
related. Rogers, in his literature review of age-adoption, concluded 
(52, p. 251): 
Earlier adopters are not different from later adopters in age. 
There is inconsistent evidence about the relationship of age 
and innovativeness. 
Referring to the common belief that older persons are more 
conservative in their attitudes, Lionberger (37) concluded that the 
physical demands of the innovation have to be matched to the physical 
condition of the target group. Lionberger, analyzing the influence of 
the age on the adoption of practices, concluded (37, p. 97): 
Very practical considerations of health, declining energies, 
and pending retirement may dictate actions not in accord with 
maximization of income and profit. 
Although Beal and Bohlen (6) found that early adopters tended to be 
younger than are late adopters, other authors found no or negative 
relationships between age and adoption of innovations. Carlson and 
Dillman (16) found age to be inversely related to the adoption of both 
erosion and nonerosion control innovations. Salama (56), studying a 
model to explain adoption of IPM among Iowa farmers, found that there was 
no statistically significant relationship among age and adoption of IPM 
practices, age and awareness of IPM practices, and age and chemical 
attitude (measured as desirability of chemical use in crop production). 
Nji (45) concluded that there was no relationship between age and 
adoption of soil conservation practices among farmers of Iowa. 
Rowe (55) conducted a study of the use of agricultural recommended 
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practices among Idaho's farmers. He found that age as a predictive 
variable was significantly related (inversely) only to management 
practices in crops. 
Educational attainment There is a strong tendency to regard 
education as an all-important means of "reform", a device for bringing 
about desirable changes in society. Schooling has been valued as a means 
of increasing knowledge about new farm technology. The assumption is 
that schooling facilitates learning, which in turn is presumed to instill 
a favorable attitude toward the use of improved practices (37). 
The level of an individual's educational attainment is one indicator 
of his/her exposure to formal training processes through which knowledge 
and skills are acquired and problem-solving competence is developed. 
Subsequent training experience seems to bear out one factor of great 
importance in facilitating a person's reconsideration and reconstruction 
of his action-ideology, his attitudes, or his value system (7). This 
means a real acceptance of a change set of facts and values and hence 
best acceptance of innovations. 
The adoption-diffusion literature generally supports the conclusion 
that early adopters have more education than late adopters (59, 52, 38). 
According to Lionberger and Gwin (38), background such as education, 
childhood environment, and parents' education and occupation obviously 
affect a person's reaction to a new idea. 
There are numerous studies that have obtained positive relationships 
between educational attainment and adoption of innovations. For example, 
Salama (56) found that educational attainment had diverse effects upon 
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adoption of IPM, since well and poorly educated farmers adopted IPM, but 
for different reasons. He found that level of educational attainment was 
positively related to the awareness and adoption of IPM practices among 
farmers of Iowa. On the other hand, educational attainment was related 
inversely to negative attitudes toward chemical use. Consequently, there 
were well-educated persons who were willing to try new innovations, but 
there were also lesser-educated persons who disliked chemicals and were 
thus seeking alternative approaches to pest control. 
Pampel and van Es (50) provide additional evidence of a positive 
relationship between farmers' education and their adoption of commercial 
innovations. However, they found that education was not related to the 
adoption of environmental practices. Similar positive relationships 
between education and adoption of new farming practices have been found 
by Mason and Halter (41), who analyzed the adoption of alternative 
practices in a case of an innovation which had to be discontinued. 
Rowe (55), while analyzing the adoption of up-to-date 
recommendations among farmers of Idaho, found a significant correlation 
between level of adoption and educational attainment. The strongest 
relationships were between education and use of small grain practices, 
beef herd practices, and crop management. 
There is some research which does not support the positive influence 
of educational attainment on adoption of farm practices. For example, 
Nji (45), analyzing the application of a conventional adoption-diffusion 
model to the adoption of soil conservation practices by Iowa farmers, 
found that higher level of education did not have a higher tendency to 
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adopt soil conservation practices. 
Brady (9), analyzing reasons for lack of technology adoption in 
developing countries, discouraged the common assumption that farmers are 
backward and resist change, hindering the transfer of high-yielding 
technologies. He noted that even the least educated farmers, when shown 
definitely superior technologies suited to their farming and social 
conditions, adopted them. 
Farming orientation Other authors considered adoption of 
innovations as a consequence of the orientation of the firm toward 
farming and farm life. Pampel and van Es concluded that (50, p. 60): 
A distinction can be made between farmers who view farming 
strictly as a business venture and those who view farming as a 
way of life rather than as a business enterprise. 
To business-oriented farmers, the crucial dimension is the 
commercial market nature of the product, not the profitability or the 
environmental impact of the innovation. The less business-oriented 
farmers will be more willing to adopt innovations which protect the rural 
environment, since their ideological beliefs are sympathetic to rural 
life, small family farm, and living and working close to nature (50, 27). 
The orientation-toward-farming explanation to adoption suggests that 
the business-oriented firms (market-oriented) will adopt profitable and 
less profitable commercial practices. Firms with high farming 
orientation will be less likely than business-oriented farmers to use 
commercial practices and more likely to use environmental practices, such 
as practices related to IPM. 
Other authors considered farming orientation by comparing level of 
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adoption of farming practices between full-time and part-time farmers. 
Warner and Maurer (62) pointed out that goals of today's part-time 
farmers, including lifestyle and the importance of off-farm income, are 
much different from those of the full-time farmer of thirty or forty 
years ago. This different perspective results in differences in the 
adoption of farm techniques. Byler and Cantrell (12), studying the 
diffusion and adoption of selected agricultural technology in 
Mississippi, found a significant difference in frequency of adoption of a 
farming innovation in soybean (the Trial Point System) full-time and 
part-time farmers. 
Years farmed and percent area cultivated with corn The number of 
years that a farmer has been farming is considered in the literature as a 
relevant variable to the adoption of innovations. Pampel and van Es (50) 
found, in their study of the adoption of commercial and environmental 
innovations, a positive relationship between years farmed and percent of 
area cultivated with corn and adoption of environmental agricultural 
practices, since both variables were closely related to farming 
orientation and specialization in corn production. 
It is also predicted that the adoption of some IPM practices might 
present structural problems to farmers. It is possible that acreage 
planted in corn will be correlated with the adoption of IPM practices. 
Nji (45), studying the application of a conventional adoption-diffusion 
model to the adoption of soil conservation practices by Iowa farmers, 
found that the greater the acreage planted in corn, the lower the 
adoption of no tillage practices and forage rotations. However, he found 
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the opposite for chisel plowing and residue management. 
Attitudes to IPM It is relevant to understand the attitudinal 
dimensions of farmers since they can be significant in influencing 
adoption behavior. According to Elliot (22), people's perceptions about 
an innovation are related to their attitude to the innovation. Hore 
exactly, we perceive the environment in a certain way because we hold 
certain attitudes towards that environment. For example, if an 
innovation has been perceived as complex, it is because the action holds 
certain attitudes toward the innovation. In this thesis, several aspects 
related to farmers' attitudes toward the IPM technology will be 
discussed. 
Several authors mentioned the importance of farmers' attitudes 
toward economic risk of the innovation, objective sources of 
information, and uncertainty of the technology available in the diffusion 
of IP}l technology. According to Willey (63), the application and 
diffusion of IPM requires a set of pre-conditions. First, the 
application of IPN must not require unbearable economic risk to the 
adopter. Such risks involve the cost and marketability of production. 
Although IPM involves a reduction in pesticide costs, it often requires 
"factor substitution"--the use of other inputs, such as labor, instead of 
pesticide. On the production side, the maintenance of yields is 
required, particularly if there is no significant net reduction in costs 
(63). Second, an IPM program requires not only specific crop/pest 
technology, but also that the technology and information be distilled 
into decisions by an objective practitioner. In the end, sound 
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professional judgment is crucial to successful application. 
"Uncertainty" was described by Luckman (39) as an obstacle to pest 
management. He explained that farmers rely on chemical control because a 
large amount of uncertainty is removed when pesticides were used. He 
found that farmers participating in the extension pest management 
programs of Illinois expressed reluctance to pay for a service that tells 
them to take no action most of the time since, unlike some crops where 
mUltiple applications are needed, most pest problems in corn can be 
solved with a single application of an insecticide. Corn farmers were 
also reluctant to do their own monitoring for pests, preferring to depend 
on annual prophylactic treatments or on timely news releases about the 
pest situation and advice from extension personnel. 
Luckman concluded about farmers' uncertainty that (39, p. 153): 
Much uncertainty about other controls, economic injury levels, 
economic thresholds, and pest/detection/measurement/prediction 
must be removed by research. 
One of the most recent studies which considered farmers' attitudes 
toward the IPM philosophy was conducted by Allen et ale (3). In their 
national evaluation of extension's IPM programs, they found that IP}I 
practices have become an integral, and in some commodities, standard 
facet of farm operations. 
Allen et ale (3) found that, in general, respondents (users and 
nonusers combined) in most states indicated that they felt the most 
important selling points of IPM were improved pest control, increased 
crop yield and quality, increased returns to management, protection of 
personal and public health, and reduced environmental damage. However, 
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there were some differences in attitude toward IPM between users and 
nonusers. IPH users in the majority of states cited reduced 
environmental damage, improved pest control, and protection of personal 
and public health as being the most important IPM selling points. 
Nonusers cited increased crop yield and quality, increased returns to 
management, and protection of personal and public health as the most 
important selling points. 
Farm firm characteristics 
---- -'------';..;;...;;;....;;...;;..;;..~ 
Size of farm The size of the farm is a characteristic that needs 
to be taken into account when analyzing farmers' adoption of IPM 
practices in corn. There are consistent research findings on the 
relationship between farm size and adoption of agricultural practices. 
Farm size would seem to be an important facilitator or inhibitor to the 
adoption of new farming practices. 
Larger farm operations usually entail more flexibility in decision 
making, better access to utilizing resources, and perhaps better ability 
to deal with risks and uncertainty (56, 44). In other words, larger 
farmers are in a better position to adopt innovative practices. 
A recurrent finding of the diffusion research literature is that 
early adopters tend to have larger farms than late adopters (59, 38, 37). 
Salama (56), while studying a model of integrated pest management 
adoption among Iowa farmers, found that farm firm characteristics like 
farm size had a significant positive relationship with adoption and were 
important for predicting, directly and indirectly, farmers' awareness and 
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adoption of IPM. 
Cancian (15) argued that the relationship between socioeconomic 
status and adoption of innovation is curvilinear. Low-middle 
socioeconomic status individuals were more innovative than individuals of 
high-middle status, especially in the early stages of the diffusion of an 
innovation. Contrary to Cancian's hypothesized, upper middle-rank 
conservatism, Frey et ale (28) indicated that there is a pattern of lower 
middle-rank conservatism among farmers of Pakistan. People of lower 
middle rank, as measured by farm size, were the most conservative in 
adopting innovations. 
Other studies have observed positive relationship between farm size 
and adoption of innovations. Carlson and Dillman (16) found a positive 
correlation between farm size and adoption of erosion and nonerosion 
control innovations in the Palouse area of eastern Washington and Idaho. 
Pampel and van Es (50), while studying the adoption of commercial and 
environmental innovations, found that farmers appeared to be innovative 
either with respect to commercial practices or with respect to 
environmental practices, but not both. While farm size was correlated 
positively with the adoption of commercial innovations, size was not 
associated with the adoption of environmental innovations. 
Nji (45), in analyzing the adoption of soil conservation practices 
among farmers of Iowa, found a negative linear relationship between farm 
size and the adoption of crop rotations and a positive relationship 
between farm size and the use of chisel plowing and residue management. 
One inference that Nji made from these associations was that smaller 
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farmers tended to use crop rotations, while bigger farmers tended to use 
chisel plowing and residue management. 
Rowe (55) found, in his study of the relationship between frequency 
of extension contact and use of recommended practices by farmers and 
ranchers of Idaho, that farm size was positively related to adoption of 
most of the up-to-date recommendations of the Idaho Cooperative Extension 
Service. The use of practices related to general production, irrigation, 
alfalfa production, beef cattle production, and management and marketing 
were measured using a Likert scale and then found positively related to 
farm size. 
There are several studies that do not support a positive 
relationship between farm size and adoption of innovations. Fliegel (25) 
found that there was no correlation between size of the farm operation 
and the adoption of 11 farm practices among dairying producers of Sank 
County, Wisconsin. Mason and Halter (41) did not find positive 
relationships between adoption and farm size. In their research, farm 
size was not related to adoption of alternative innovations to the case 
of forced discontinuance of agricultural practices through the 
enforcement of environmental or health quality legislation. 
Farmers' Perceptions of Innovations and Adoption 
Rogers and Shoemaker (53) defined adoption as a process in which a 
series of stages is influenced by several factors. These factors could 
be classified as: (a) perceived attributes of an innovation, (b) type of 
innovation decision, (c) nature of the communication channels used to 
32 
diffuse the innovation, (d) the nature of the social system, and (e) the 
extent of the change agent's promotion efforts in diffusing the 
innovation. 
Among these factors, the perceived characteristics or attributes of 
an innovation have been emphasized by Rogers and Shoemaker (53) as the 
main cause of the adoption rate. In other words, the reception given to 
a new idea is not so fortuitous and unpredictable as it sometimes appears 
to be. The character of the idea is itself an important determinant. 
Elliot (22), in his study of farmers' perceptions of innovations, 
pointed out that selective perception operates not only before and 
during, but even after a farmer becomes aware of a new idea or practice. 
Innovations are perceived differently by different people. 
According to Rogers (52), research devoted to analyzing "innovation" 
differences (that is, in investigating how the properties of an 
, 
innovation affect its rate of adoption) can be of a great value to change 
agents who are either seeking to predict the reactions of their clients 
to an innovation or trying to modify certain of these reactions in order 
to improve the rate of adoption of this innovation. 
Havelock (31) referred to a distinction between intrinsic and 
extrinsic characteristics of innovations. Intrinsic characteristics were 
those which were inherent in an innovation, while extrinsic 
characteristics were those which have meaning only in the context of 
specified audiences or adoption settings, as with the congruence of a 
message with the values of the receiver. Of the two types of 
characteristics, perhaps what people "believe them to be" makes more of a 
33 
difference in adoption rates (38). In other words, it is the receivers' 
perceptions of the attributes of the innovation rather than the experts' 
or change agents' perception that affect its rate of adoption (52). 
The works of Kivilin and Fliegel were mentioned by Rogers (52) as 
the first studies of farmers' perceptions about the characteristics of 
innovations and their relationship to adoption. These authors assessed ~/ 
perception of farm practices by a panel of experts. They found that 
- - -"- ~ - .. 
perceived attributes (cost and complexity) affected adoption decisions in 
a meaningful way. In a later study, Fliegel and Kivilin (26) compared 
adoption to the characteristic of the innovation as perceived by 
adopters. Kivilin and Fliegel (34) studied dairy farmers' perceptions of 
15 attributes of 33 farm practices, and compared 229 middle-scale to 80 
small-scale farmers in Pennsylvania. The factor analysis reduced the 
attribute data from fifteen to four major themes (long-run investment 
implications, clear results on conservation of time and effort, farm 
reorganization and dairying for profit) which had been studied through an 
interview procedure. 
Kivilin and Fliegel (34) found differences in the adoption rate 
between small-scale and middle-scale farmers not only as a function of 
production scale, but also as a result of differences in perception. The 
researchers concluded that middle-scale dairy farmers were receptive to 
innovations that they perceived to have long-run financial implications 
and to be conserving of the farmer's own time and physical effort. The 
middle-scale farmers seemed to resist practices they perceived pressured 
them to reorganize their business. Small-scale dairymen, on the other 
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hand, responded favorably to an innovation's short-run investment 
implications, were more willing to accept practices that required more of 
their time and effort, and were more receptive to innovations which they 
perceived to yield short-run profit. 
At least five characteristics of innovations, as perceived by 
potential adopters--relative advantage, compatibility, complexity, 
trialability, and observability--we_~~_ mentioned by different researchers 
(53, 38, 31). The relative advantage of an innovation is the degree to 
which an innovation is perceived as being better than the idea it 
replaces. Potential adopters decide to adopt or reject an innovation 
based on the degree to which a new idea is better than the existing 
practice (52). Havelock (31) identified several economic and noneconomic 
cost factors and reward factors which could affect knowledge utilization. 
Havelock concluded (31, p. 43): 
On the cost side there are such variables as initial cost, cost 
of try-out, cost of maintenance over time, risk, and trouble to 
make the investment. • • • On the reward side can be listed 
rate of cost recovery, immediacy of return, regularity of 
return, amount of return, amount of time and labor saved, 
amount of pleasure afforded and so forth. • •• In theory, at 
least, it should be possible to make a balance sheet of all 
these pluses and minuses to arrive an an overall benefit ratio. 
Zaltman and Duncan (64) referred to the relative advantage dimension 
of change as the unique benefit the change provides other ideas and 
practices. They concluded that the relative advantage of a change may 
take the form of more economy, a lessening of social conflict, 
psychological security, greater production, and so forth. 
Compatibility is defined by Rogers (52) as the degree to which an 
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innovation is perceived as being consistent with the existing values, 
past experiences, and needs of potential adopters. Zaltman and Duncan 
(64) referred to compatibility as the "goodness of fit" a change or 
innovation has with the situation in which it is to be used. The 
situation includes psychological, sociological, and cultural factors 
(22). In general, the greater the relative advantage of a new practice, 
or the more compatible it is, the more likely farmers are to adopt it 
(38). 
Complexity is the degree to which an innovation is perceived to be 
difficult to understand and use. Complexity may refer to the number of 
parts of the innovation, the number of behaviors or skills which must be 
learned or understood before adoption is possible, or the number of 
procedures required for effective maintenance over time (31). 
The greater the degree of difficulty in using and understanding a 
change, the less the likelihood that it will be adopted voluntarily (64). 
Kivilin and Fliegel (34) found that complexity of farm innovations was 
more negatively related to adoption than any other characteristics of the 
innovation. 
Trialability is the degree to which an innovation may be 
experimented with on a limited basis (52). In other words, some 
innovations require acceptance on a once-only, all-or-none basis while 
others can be sampled, tested, or tried out before a final decision to 
adopt them. Innovations which can be adopted on a limited basis (on a 
small scale or for a limited trial time period) are more readily diffused 
than those which cannot (31). 
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Zaltman and Duncan (64) considered reversibility as an attribute of 
innovations closely related to trialability. Reversibility refers to the 
ease with which the status quo ante can be established if a change is 
introduced but is later rejected. The greater the ease with which a 
change may be discontinued and the fewer the permanent consequences of 
having tried or adopted the change, the more likely it is that the 
innovation will be accepted. 
Observability is defined by Rogers (52) as the degree to which the 
results of an innovation are visible to others. The observability 
quality of an innovation imposes important constraints on how the 
innovation and its qualities can be communicated to potential adopters 
(38). In the case of IPM, the results of practices like those related to 
field scouting, uses of economic thresholds and biological control will 
be more difficult to observe than the use of insecticides that kill 
insects in the field. 
There are numerous studies that have obtained positive relationships 
between farmers' perceptions of the characteristics of innovations and 
their rate of adoption. For example, Moon (44) analyzed perceived 
characteristics of the innovation and characteristics of the audience in 
influencing the adoption of soil conservation practices among farmers of 
three watershed areas--four-Mile Creek in Tama county, Mud Creek in 
Benton County, and the Rock Creek in Cedar county. One of the most 
important findings of this study was that the perception of the relative 
advantages of various soil conservation practices increased concomitantly 
across the stages of adoption. Moon concluded that the longer an 
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individual used a conservation practice, the more favorable the 
perception of this practice since significant differences existed between 
the categories of users on the perceptions of the soil conservation 
practices. 
Akor (2), when considering the failure of the introduction of the 
"Picking Knife" (an oil palm harvesting device) in River State (Nigeria), 
analyzed factors which were associated with the adoption of the 
innovation among users and nonusers of this instrument. In his study, 
Akor found that eight of ten major factors which had been hypothesized as 
being associated with adoption of the new tool were identified as having 
influenced the adoption-decision process of the participants. Factors 
which were identified as influential in this study were: relative 
advantage, compatibility, complexity, observability, physical conditions, 
employment, years of experience, and educational level. Although the 
River State operators perceived the attributes of the picking knife as 
positive, communication was found to be an important factor negatively 
associated with the adoption of the knife. 
Mohd (43), when describing a case study about the role of 
traditional technology in the development of modern pest management 
strategies, concluded that farmers' perceptions about the high 
compatibility and trialability of the IPM practices played an important 
role in the adoption of a new approach to control pests in Malaysia. 
Farmers who appreciated that the new strategy was highly compatible with 
their previous knowledge (as a refinement of the old practice), based on 
a demonstrable experiment, were more likely to accept innovations. 
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Farmers' perceptions have been studied by other authors but in 
broader terms. Lamble considered the diffusion of new ideas and 
practices as a special type of communication and concluded (35, p. 33): 
Whereas communication is concerned with the transfer of 
messages of all types, diffusion is concerned with the transfer 
of messages that are perceived by receivers as being new. 
Since these messages are new, a degree of risk is present for 
the receiver. 
Lamble pointed out that the newness of the innovation leads to 
somewhat different receiver behavior--usually more cautious behavior--
than if they were receiving messages about routine ideas. This situation 
led to a somewhat different receiver behavior, which was more cautious 
than if they were receiving messages about routine ideas. Ogunfiditini 
(49) studied the influence of risk and uncertainty in adoption by 
Nigerian farmers of new improved varieties in corn, cassava and cocoa. 
His findings revealed that the degrees of perceived risk and uncertainty 
involved in the adoption of new varieties were high and negatively 
correlated to level of adoption. 
Leagans, through the analyses of 12 Ph.D. dissertations written by 
graduate students in a lO-year research program in extension education of 
the Cornell University, concluded that (36, p. 7): 
• • • it can be induced from the literature that the 
variability in adoption behavior can be ultimately attributed 
to the differential cumulative valence ratio of perceived 
incentives and disincentives. 
Leagans pointed out that farmers' incentives and disincentives to 
adopt are determined by his personal beliefs about the permissiveness of 
his environment. Because his beliefs and disbeliefs are personal, 
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farmers' incentives or disincentives are also personal and idiosyncratic. 
Leagans concluded that optimum adoption of agricultural production 
innovations is achieved only when a farmer perceives the recommended 
practices to be, for him, technically sound, economically feasible, 
physically possible, and socially compatible. 
Harwood (30), when studying agronomic and economic considerations 
for technology acceptance, emphasized the importance of a farmer's 
perception of the suitability of the new technology to his production 
system. He pointed out that for a technology to produce a favorable 
change, it must fit the farm environment in three ways: (a) it must be 
effective in the farm's physical and biological environment; (b) it must 
fit the economic environment in an acceptable manner; (c) it must 
integrate into the existing or modified farming system to produce a net 
positive change. Lack of fit to one element will partially offset any 
gain made in yield and will reduce the likelihood of acceptance. 
Finally, Harwood concluded that a farmer's acceptance of new technology 
depends on his perception of the desirability of that change and on his 
willingness to pay its social or economic cost. 
De Jong (21), when analyzing extension techniques to use in farm 
management, concluded that it is almost certain that the nature of a 
specific technological development, as seen by the farmer, has a major 
influence on the speed by which it will be taken up by him. The 
important attributes were the extent to which the specific item of 
technology is seen as being better than the technology it replaces; fits 
in with the farming system and the farmer's experiences, values and 
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objectives; is easy to understand and use; can be tested on a small 
scale; and has benefits which are easy to see. 
If an item of technology is seen as being positive in all these 
respects, it will be taken up very quickly; if it is viewed negatively in 
all those aspects by the farmers concerned, no one will apply it. 
Consequently, de Jong emphasized the role of consultation with the people 
concerned as a means of assuring a farmer's acceptance of change. 
In addition, a different dimension of technological development must 
be considered--the ease with which it can be applied. According to de 
Jong (21), technological development can be considered to fall into three 
categories: easy, fairly difficult, and complex to apply. Easy 
technological development usually involves modifications to a routine 
operation which does not involve a change in practice with usually no, or 
only little, investment. Fairly difficult technological development 
involves a change in practice which requires new skills, knowledge and 
perhaps equipment and capital. The implications of change are largely 
confined to the enterprise concerned, but there may be some repercussions 
within the farming system as a whole. Complex technological development 
involves a departure from existing practices which has a marked effect on 
the farming system, both directed and consequential. 
Finally, Ackerman (1) considered the role of people's values in 
selecting technology, and the importance of including the participation 
of local groups in the formulation of their needs and appropriate 
remedies. In the case of the choice of new technology, values have the 
function of delimiting the range of possible alternatives. The 
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implementation of technological innovation will in part depend upon the 
degree of its compatibility with strongly valued social practices. The 
more carefully elaborated the diagnosis of needs and perceptions, the 
easier it will be to anticipate the impact of the project and its 
acceptance, reducing the range of unintended, undesirable consequences. 
Summary of the Literature Reviewed 
The literature reviewed about the diffusion-adoption paradigm has 
proved that, although different authors pointed out shortcomings of the 
diffusion research, the basic concepts are still very useful to 
understanding extension clientele. Different ways to overcome diffusion-
adoption researchers' biases were also revealed, mainly through 
adequately understanding farmers' attitudes and perceptions of the 
innovation and their situational problems and needs. 
The role of people's values in selecting technology was remarked in 
several ways. On the other hand, much has been written concerning 
characteristics of the audience and their utility to predict adoption of 
innovations. Several authors pointed out that the more that can be 
understood about the audience and their different characteristics in 
relation to their perceptions of innovations, the more the extension 
agent will be in a position of matching extension programs' objectives 
and strategies to audience needs. 
It was also mentioned that adoption is a complex process, where not 
only the characteristics of the audience play an important role. Other 
factors, intrinsic or extrinsic to potential adopters, were mentioned as 
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relevant to the adoption-diffusion process. The objectives of this study 
were not to generate a model of adoption and diffusion of the rPM 
technology in corn. The purpose of this exploratory study was to 
determine, first, the extent to which rPM practices have been adopted by 
Iowa farmers, and second, establish whether there was a relationship 
between the level of adoption of these practices, farmers' 
characteristics, their attitudes toward rPM, and their perceptions about 
the IPM innovation. 
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CHAPTER III. HETHOD OF PROCEDURE 
The central purpose of this study was to determine the extent to 
which 13 agricultural practices related to IPH in corn were adopted by 
farmers, and the relationship between their adoption and the 
characteristics and perceptions of these farmers toward the attributes of 
these practices. The procedures outlined in this chapter were followed 
to satisfy this purpose. 
This chapter is presented under eight major subheadings: Definition 
of Terms, Research Questions, Selection of Research Hethods, Development 
of Instrument, Selection of Sample, Collection of Data, Coding of 
Instrument and Analysis of Data. 
Definition of Terms 
Terms used in this study were defined in the following manner. 
ADOPTION: The act of accepting an innovation (new idea, practice, 
or tool). Adoption is a process consisting of four functions or stages: 
knowledge, persuasion, decision, and confirmation (38). 
ADOPTION LEVEL: The degree to which farmers reported they have 
adopted an innovation. 
PERCEPTION: To become aware of and express an opinion or a concept, 
as indicated by self-report. 
SCOUTING: A structured approach to identify and quantify pests--
weeds, insects, and diseases--problems, knowing the pests that may occur 
at various stages, and determining the best management strategies for the 
crop. 
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CROP MANAGEMENT AND CULTURAL PRACTICES: The use of several tactics 
---- ---
to control corn pests such as hybrid selection, altered planting date, 
and crop rotation. 
ECONOMIC THRESHOLDS: A point in time when a control strategy 
(treatment, tillage, harvest, etc.) should be initiated in order to avoid 
economic losses due to pest damage. 
CHEMICAL AND BIOLOGICAL CONTROL: Use of lower insecticide, 
herbicide, or fungicide doses, as well as use of natural control agents, 
introduced parasites, and biological pesticides. 
Attributes ££ characteristics ££ the innovation 
There is an agreement among different authors about the definition 
and classification of the characteristics or attributes of innovations. 
They defined characteristics as: 
RELATIVE ADVANTAGE: The degree to which an innovation is perceived 
superior to the practice it is intended to replace. 
COMPATIBILITY: The extent to which an innovation fits into farmers' 
views about what ought to be, what happens on the farm, and how he or she 
does it. 
COMPLEXITY: The extent to which an innovation is perceived as 
relatively difficult to understand and use. 
TRIALABILITY: The quality of an innovation that permits trial to 
take place gradually. 
OBSERVABILITY: The extent to which the results of an innovation can 
be observed. 
45 
Research Questions 
The research questions formulated for the study were: 
1. Is there a difference in level of adoption, attitudes toward 
IPM, and perception of the characteristics of IPM practices 
among farmer cooperators of the IPM extension program and farmer 
noncooperators of the IPM extension program? 
2. Is there a relationship between farmers' level of adoption of 
IPM practices, their attitudes toward IPM, and their perceptions 
of the characteristics of IPM practices, such as relative 
advantage, compatibility, complexity, trialability, and 
observability? 
3. Is there a relationship between level of adoption, attitudes 
toward IPM, perception of the characteristics of IPM practices, 
and characteristics of farmers? 
Selection of Research Methods 
The research design for this study was ex post facto, and a mail 
questionnaire format survey was used to collect the data necessary to the 
study. According to Ary et al. (4), an ex post facto design can be used 
when the researcher does not have direct control of independent variables 
because their manifestation had already occurred or because they were not 
manipulable. These authors also explained that, although both ex post 
facto research and experimental research are useful to test hypotheses 
concerning the relationship between an independent variable and dependent 
variable, an ex post facto study is appropriate when the independent 
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variable is an attribute variable (a characteristic that the subject or 
object possesses before the study begins). 
Development of the Instrument 
Following the identification of the research objectives and the 
selection of the research methods, the writer proceeded to develop an 
instrument that could be used to evaluate the extent to which practices 
related to IPM in corn were adopted by farmers, and to test the study 
respondents' attitudes and perceptions of the characteristics of the IPM 
technology used in corn production. The review of literature and 
discussions with Iowa State University specialists and extension agents 
contributed to the discovery of several concerns and opinions regarding 
the adoption and diffusion of IPM corn practices among farmers. 
The information gathered from resource people was used to develop 
the questionnaire. This instrument consisted of three parts. Part I 
referred to the study of the extent to which IPM practices were adopted 
among corn producers. Part II was designed to learn farmers' perception~ 
about the characteristics of the innovation, the importance that farmers 
felt that each of the attributes of the practice had in the adoption of 
the practice, and the farmers' general attitudes about the IPM 
philosophy. Part 111 asked for general information about the farmers and 
their farm operations to learn how this demographic information was 
related to the adoption of IPM practices. 
Based on the opinion of IPM specialists and extension agents, a list 
of 13 practices recommended to IPM control in corn was prepared by 
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choosing those practices that had been promoted and disseminated among 
corn producers during the last nine years. At the beginning of Part I, 
directions were provided asking the participant to rate the extent to 
which they used each of the 13 practices in their farming operation. The 
scale used to rate the level of adoption was 1 through 99. This scale 
allowed each respondent a wide range to indicate how often they used the 
practice, with 1 indicating "never", 50 "frequently", and 99 indicating 
"always". In the case of scouting, in order to know how often farmers 
used scouting and in order to understand if they really were doing 
scouting, the participants were asked to choose one option among the 
following frequencies: once a week, two or more times a month, once a 
month, less than once a month, and never. 
The knowledge of the role of different resource people as sources of 
IPM information in the decision making process was considered relevant to 
t'he study. The respondents were asked to indicate, by ranking from 1 to 
7, the importance that different resource people have had to decide 
whether to apply the pesticide. 
In Part II, directions to the respondents were asked to indicate the 
degree of importance each of the five characteristics (relative 
advantage, compatibility, simplicity trialability, and observability) had 
in the adoption of each practice. These five mentioned characteristics 
were defined in the questionnaire as the following: 
Relative advantage: I adopt the practice because it is a better 
pest control practice (more profitable, lower cost, lower risk, 
save time, save money, etc.). 
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Compatibility:. I adopt the practice because it is in agreement with 
my beliefs, needs, experiences or other farming practices. 
Simplicity: I adopt the practice because it is easy to tryon a 
small scale. 
Observability: I adopt the practice because I can observe its 
result on my farm or another farm. 
A chart with the 13 practices and the five characteristics mentioned 
above was developed asking the respondents to rank the extent to which 
the characteristics of the practices influenced their adoption decision. 
The scale used to rate was 1 through 99. This scale allowed each 
respondent a wide range to indicate his thinking on each practice and 
each characteristic with 1 indicating "no importance", 50 indicating 
"average importance", and 99 indicating "utmost importance". 
The attitude toward the IPM philosophy was measured by asking the 
respondents to indicate how strongly they agree or disagree with the six 
statements referring to the IPM philosophy. These statements referred to 
the economic advantage in using IPM, safety reasons in using IPH, more 
requirement of time, environment protection, and substitution effect 
(time/economic input). 
Part III sought descriptive information about the farmers and their 
farming operations. This information included: gender of the 
respondent, age, number of children who can help on the farm, years that 
the farmer had been farming, total acres included in the farming 
operation, corn yield, acres with corn, percentage of family's income 
·from farming operation, and years of formal education completed. A copy 
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of the questionnaire can be found in Appendix A. 
The first draft of the questionnaire was distributed among Iowa 
State University faculty, crop specialists, the IPM extension 
coordinator, and graduate students for review. A field test of the 
instrument was conducted during the first days of July in order to 
validate the characteristics of the instrument. A copy of the 
questionnaire was mailed to farmers who were cooperators and 
noncooperators of IPM extension programs. 
A cover letter signed by the researcher, major professor and the 
coordinator of the IPM extension program was attached to the front of 
each questionnaire. The purpose of the cover letter was to solicit 
participation of the respondents for the study and to explain briefly the 
purpose and objectives as well as inform each respondent how the 
collected data would be used. The University Human Subjects Review 
Committee certified the instrument for this research and reviewed the 
questionnaire. A copy of the cover letter is included with the 
questionnaire in Appendix A. 
Selection of Sample 
The population identified for study in this investigation was made 
up of farmer (corn producers) participants and nonparticipants of 
extension programs related to IPM. A list of participants of IPM 
extension programs was obtained from the ISU coordinator of IPM extension 
programs. This list included 44 farmers from Story, Polk, Dallas, Boone, 
Jasper, Marshall, and Shelby Counties. In order to compare responses 
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between participants and nonparticipants of extension IPM programs, a 
list of 120 corn producer nonparticipants of IPM extension programs was 
randomly selected from a complete list generated by the Extension County 
Directors of the ISU Extension Service, covering approximately the same 
Iowa counties. 
The last list of nonparticipants in IPM extension programs was 
generated by assigning each farmer a number and using a random number 
generating program on the Apple II computer to randomly select 120 
farmers. An extra number of farmers was necessary in order to overcome 
the lack of a good list of farmer nonparticipants, since it was "a 
priori" known that more than 20 percent of the addresses of the complete 
list belonged to people who were owners and renters, were not corn 
producers, or were retired from farming. 
Data Collection 
The survey was mailed in two groups. A first group of 
questionnaires, consisting of 21 participants of IPM extension programs 
in central Iowa, was mailed on July 28. A second group, consisting of 23 
cooperators of IPM extension programs in Shelby County and 120 randomly 
selected farmers, was mailed on August 7. 
A cover letter and questionnaire were mailed to the sample of 164 
subjects. A self-addressed and pre-stamped envelope to be used for the 
return of questionnaires was also included. Respondents of the first 
group were asked to return the questionnaire before August 11, 1989, and 
the second group before August 23, 1989. All questionnaires were coded 
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before being mailed to enable the research to determine which 
questionnaires had not been returned. 
By August 11, 1989, eight questionnaires from the first group of 
cooperators were received, and the first response rate was 38.9 percent. 
On August 13, 1989, a follow-up letter, signed by the major professor of 
the researcher and the coordinator of the rPM extension program, was 
mailed to nonrespondents. Another questionnaire and instructions was 
sent with a self-addressed and pre-stamped envelope. A copy of the 
follow-up letter is in Appendix B. 
By August 23, 1989, 35 questionnaires from the second group of 
participants had been received and the response rate was 30 percent. On 
August 25, 1989, a follow-up letter similar to that sent to the first 
group and another questionnaire were sent to nonrespondents. 
Considering that the group of cooperators of the extension program 
consisted of only 44 farmers, it was considered important to increase the 
return rate. A third follow-up letter was mailed on August 26 to 
cooperator nonrespondents. Another questionnaire with a self-addressed 
and pre-stamped envelope was attached to the follow-up letter. A copy of 
this third follow-up letter that was mailed to both groups of cooperators 
of the rPM extension program is presented in Appendix B. 
By September 15, the collection of data was considered ended. Five 
respondents answered after the ending date and were not included in the 
sample; 34 questionnaires were received without answers due to problems 
with the address of the farmer, the person was not a farmer, or he was 
not willing to participate in the survey. The final rate of returned 
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questionnaires was 63 percent (28 respondents) among participants of IPM 
extension programs and 32.5 percent (39 respondents) among 
nonparticipants of IPM extension programs. Although there was a low 
nonparticipant rate of response, the number of responses was considered 
adequate in order to compare the results of participants and 
nonparticipants and to generalize the results of the study to the 
population. Similar studies conducted to determine the impact of IPM 
programs among farmers reported similar response rates. The percentage 
of the total population involved in this kind of survey in other similar 
studies varied from 1.2 to 55.7 using a phone survey and 13.3 to 30.1 
using a mail survey format (3). 
Coding Data 
As each questionnaire was received, it was carefully reviewed for 
missing data or data that did not fit within the scale boundaries defined 
in the questionnaire. All of the missing data occurred in Part II of the 
questionnaire. Several respondents were not willing to rate their 
perceptions of the importance of the characteristics of the practice in 
their adoption of the practice. This information was filled in by 
replacing these values with the mean of that item. 
After each questionnaire was reviewed for incorrect and missing 
data, the researcher coded and stored the data using the central computer 
facilities of Iowa State University. The accuracy of coding was 
determined by considering the length of each row. If it was shorter or 
longer than 215 columns, all of the row was erased and the data 
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re-entered. A 30 percent random sample of entered questionnaires was 
checked for coding accuracy. After the first statistical program was 
run, a final check for accuracy of information was performed. 
Inconsistent data were not observed. 
A copy of the actual value from each scale and the coding values 
used during the analysis of data is in Appendix B. 
Data Analysis 
Data collected and stored in a file of the Iowa State University 
main frame computer were analyzed using the Statistical Package for the 
Social Sciences (SPSSx). The alpha level was set a priori in all cases 
at a .05 level of significance. 
The following statistical procedures were used to analyze the data: 
1) The program FREQUENCIES was used for descriptive statistics. 
Frequency counts, percentages, means, and standard deviations 
were established for all items in the data collection 
instrument. 
2) The program RELIABILITY (Cronbach's alpha) was used to test 
internal consistency of items in the data collection instrument. 
3) The program FACTOR ANALYSIS was used to find whether practices 
could be described by a smaller number of items. 
4) The programs T-TEST and ONEWAY were used to test significant 
differences in respondents' (participant and nonparticipants) 
adoption of attitudes and perceptions regarding practices 
related to IPM in corn production. 
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5) The program CORRELATION VARIABLES was used to find out whether 
there was a relationship between the variables included in the 
study. 
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CHAPTER IV. FINDINGS 
The purpose of this investigation was to study the level of adoption 
of IPM practices in corn production among farmer cooperators and 
noncooperators of IPM extension programs, their perceptions toward the 
characteristics of these practices, their judgments about the influence 
of these characteristics in their decision to adopt IPM practices, and 
their attitude toward IPM technology and different sources of 
information. 
The specific objectives were to: 
1. Determine whether there was a difference in level of adoption, 
attitudes toward IPM, and perceptions of the characteristics of 
IPM practices among farmer participants (cooperators) and farmer 
nonparticipants (noncooperators) of the IP~l extension program. 
2. Determine whether there was a relationship between farmers' 
level of adoption of IPM practices, their attitudes toward IPM 
technology, and their perceptions of the characteristics of the 
IPM practices, such as relative advantage, compatibility, 
trialability, and observability. 
3. Analyze the characteristics of farmer participants and their 
relationship to the level of adoption, attitudes, and perception 
of characteristics of IPH practices. 
Analyses of responses from participants of the study are presented 
under the following headings: (1) Reliability of the Survey, (2) 
Characteristics of the Participants of the Survey, (3) Adoption of IPM 
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Practices among Farmers, (4) Farmers' Perception of the Characteristics 
of IPM Practices, (5) Farmers' Attitudes toward the IPM Technology, (6) 
T-tests and Correlations, (7) Factor Analysis of the Adoption of IPH 
Practices, (8) Analysis of Variance, and (9) Major Findings. 
Reliability of the Survey 
Before analyzing the data, reliability of the survey was tested. 
Reliability was defined as the degree of consistency with which an 
instrument measures whatever it is measuring (4). 
According to Sax (57), one of the empirical procedures to estimate 
reliability is based in the correlation among the items on a single test. 
This correlation coefficient has been called a measure of internal 
consistency (homogeneity). In this research, internal consistency was 
calculated using the Cronbach alpha composite coefficient. Alpha 
coefficients were computed for the 23 items related to farmers' adoption 
I 
of IP}! practices and for the 84 items related to perceptions and 
attitudes toward the IP~! technology, yielding values of 0.90 and 0.97, 
respectively. Both coefficients indicated that the consistency of the 
survey was acceptable. According to Nunnally (47), an alpha greater than 
0.65 is the minimum recommended for research purposes. Ary (4) concluded 
that the degree of reliability needed in a measure depends to a great 
extent on the use that is to be made of the results. If the measurement 
results are to be used for making a decision about a group or even for a 
research purpose, a lower reliability coefficient (in the range of 0.30 
to 0.50) might be acceptable. 
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Descriptive Information 
Demographic information of the respondents was collected to better 
understand the nature of the respondents, how this information may have 
affected participant responses, and to correlate this information with 
other variables of the study. 
Table 1 describes the following demographic information: age, 
number of children who are living and can help at the farm, years that 
the farmer has been farming, farm size, average corn yield, numbers of 
acres cropped with corn, percentage of income from the farming operation, 
and number of years of formal education. 
The respondents' ages were divided into three ranges. It was 
observed that the range 27-43 had the highest percentage of those 
cooperators or noncooperators surveyed (39.3 percent and 43.6 percent, 
respectively). Both groups, cooperators and noncooperators, had a 
similar distribution of ages for the three strata. The mean age of the 
cooperators (49.2) was approximately the same as the mean age of the 
group of noncooperators (48.2). 
The number of children who were living and could help on the farm 
was surveyed to know whether there was the possibility of considering 
these children as assistants in scouting corn fields during the summer. 
About 57.1 percent of the cooperators and 68.4 percent of the 
noncooperators indicated that they did not have children who could help 
with scouting corn fields. 
Farming experience of the participant was surveyed as a part of the 
study. Although the cooperator and noncooperator groups had almost the 
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Table 1. Descriptive information about respondents 
CooEerators (N=28) NoncooEerators (N=39) 
Descriptive Item Fre- Per- Fre- Per-
item descriptor quency cent quency cent 
Age 27-43 years 11 39.3 17 43.6 
44-59 years 9 32.1 12 30.8 
60-75 years 8 28.6 10 25.6 
Total 29 100.0 39 100.0 
Mean 49.2 48.2 
Median 47.5 47.0 
Hade 61.0 32.0 
SDa 12.1 13.6 
Number of Number 
children who 0 16 57.1 26 68.4 
can help on 1 6 21.4 3 7.9 
the farm 2 2 7.1 5 13 .2 
3 3 10.7 3 7.9 
4 3.6 1 7.9 
Total 28 100.0 38 100.0 
Farming Years 
~xperience Below 9 1 3.6 3 7.9 
10-18 9 32.1 13 34.2 
19-27 4 14.3 4 10.5 
28-36 7 25.0 10 26.3 
37-45 5 17.8 5 13.2 
46 or more 2 7.2 3 7.9 
Total 27 100.0 38 100.0 
Mean 27.1 25.4 
Median 26.5 26.5 
Hade 17.0 30.0 
SD 13.0 13.3 
Acreage of the Acres 
farming Under 200 3 11.1 2 5.4 
operation 201-400 8 29.6 9 24.3 
401-600 3 11.1 9 24.3 
601-800 6 22.2 9 24.3 
801-1000 1 3.7 1 8.1 
a SD Standard deviation. 
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Table 1. (Continued) 
CooEerators (N=28) NoncooEerators (N=39) 
Descriptive Item Fre- Per- Fre- Per-
item descriptor quency cent quency cent 
Acreage of the 1001-1200 0 0.0 1 2.7 
farming 1201-1400 1 3.6 1 2.7 
operation 1401-1600 1 3.7 0 0.0 
(continued) 1601-1800 1 3.7 1 2.7 
1801-2000 0 0.0 1 2.7 
2201-2400 2 7.4 0 0.0 
2801-3000 1 3.7 0 0.0 
3201-4000 0 0.0 1 2.7 
Total 28 100.0 37 100.0 
Mean 830.3 734.8 
Hedian 600.0 580.0 
Mode 300.0 240.0 
SD 755.9 676.4 
Average corn Bushels/acre 
yield Under 100 2 7.1 5 12.8 
101-120 6 21.4 8 20.5 
121-140 15 53.6 19 48.7 
141-160 5 17.9 7 17.9 
Total 28 100.0 39 100.0 
Hean 128.0 132.0 
Hedian 125.0 130.0 
Hode 125.0 140.0 
SD 15.8 12.8 
Number of Acres 
acres cropped Under 100 5 17.9 7 17.9 
with corn 101-200 5 17 .9 7 17.9 
201-400 10 35.7 21 53.8 
401-600 3 10.7 0 0.0 
601-800 1 3.6 2 5.1 
801-1000 2 7.1 1 2.6 
1001-1200 1 3.6 0 0.0 
1601-1800 1 3.6 0 0.0 
1801-2000 0 0.0 1 2.6 
Total 28 100.0 39 100.0 
Mean 406.2 337.9 
Median 260.0 250.0 
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Table 1. (Continued) 
CooEerators (N=28) NoncooEerators (N=39) 
Descriptive Item Fre- Per- Fre- Per-
item descriptor quency cent quency cent 
Hode 500.0 400.0 
SD 755.9 337.8 
Percentage of Percent 
income from 0-20 1 3.6 2 5.1 
the farm 21-40 1 3.6 3 7.7 
operation 41-60 2 7.1 2 5.1 
61-80 7 25.0 6 15.1 
81-100 17 60.7 26 66.7 
Total 28 100.0 39 100.0 
Bean 86.1 83.5 
Median 98.0 90.0 
Hode 100.0 100.0 
SD 18.7 22.7 
Educational Years 
level of Below 9 6 21.4 1 2.6 
respondents 10-12 6 21.4 24 61.5 
13-15 5 17.9 7 17.9 
16-18 11 39.3 7 17.9 
Total 28 100.0 39 100.0 
Mean 13 .2 13.0 
Median 13.5 12.0 
Mode 12.0 12.0 
SD 3.2 1.6 
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same mean (27 and 25.4 years, respectively), their frequency distribution 
presented different skewness. The group of cooperators presented a 
positive skewness. The mode (17) was less than the median (26.5) and the 
mean (27.1). The group of noncooperators presented a negative skewness. 
The mod~ (30) was greater than the median (26.5) and the mean (25.4). 
Respondents were asked about the size of their farm operation. It 
was possible that this variable could be associated with their adoption, 
perception, and attitude toward IPM practices. The highest frequencies 
were observed clustered around 200 to 800 acres. The values of the mean, 
median and mode of the group of cooperators were 830.3 acres, 600 acres, 
and 300 acres, respectively, while the values for the mean, median, and 
mode for the group of noncooperators were 734.8 acres, 580 acres, and 240 
acres, respectively. 
Data in Table 1 reveal the distribution of acres cropped with corn 
among farmer cooperators and noncooperators of extension IPM programs. 
There was a trend toward higher corn acreage among cooperators. 
Approximately 18 percent of the cooperators reported corn acres cropped 
higher than 600 acres, whereas only 10 percent of the noncooperators 
cropped more than 600 acres with corn. 
The values of the mean, median, and mode for the cooperator group 
were 406.2, 260, and 500 acres, respectively. The values of the mean, 
median and mode of noncooperators were 337.9, 250, and 400 acres, 
respectively. 
Respondents were also asked to indicate what percentage of their 
family's current income was derived from the farming operation. Over 
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60.7 percent of the cooperators and 66.7 percent of the noncooperators 
reported that more than 80 percent of their income was from the farming 
operation. A second group of respondents (25 percent of the cooperators 
and 15.1 percent of the noncooperators) responded that 60 percent of 
their income came from the farm operation. Only 3.6 percent of 
cooperators and 5.1 percent of noncooperators indicated that less than 20 
percent of their income was from the farm operation. 
Educational level of respondents revealed that cooperators had 
completed more years of formal education than had noncooperators. ~lore 
than 57 percent of cooperators in IPM extension program had completed 
more than 12 years of formal education. Only 21.4 percent of the 
cooperators indicated that they had completed between 10 and 12 years of 
formal education. Of the noncooperators, 61.5 percent indicated that 
they had completed between 10 and 12 years of formal education, and 35.8 
percent indicated that they had completed more than 12 years of formal 
education. 
Adoption of IPM Practices 
The main objective of this study was to measure the extent to which 
practices related to integrated pest management were adopted among Iowa 
farmers. In order to achieve this goal, 13 agricultural practices were 
studied. These practices are listed in Table 2. Table 2 also presents 
the mean level of adoption of each practice expressed by the respondents 
using a scale from 1 to 99. 
Analysis of the data in Table 2 revealed that there were, in 
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Table 2. Farmers' group means, standard deviations, t-values, and t-
probability scores by level of adoption 
Practices 
Rotate your crops to reduce 
problems with pests. 
Rotate your crops to eliminate 
volunteer grain. 
Rotate for other reasons not 
related to pest control. 
Adjust your planting date to 
avoid risks of pest damage. 
Use of disease- and weed-free 
seed. 
Use of disease and insect 
resistance ratings to select 
hybrids of corn. 
Use of a crop consultant to assist 
in corn pest problems. 
Assess whether or not a specific 
weed problem exists before 
applying herbicides. 
Scout fields on regular 
intervals. 
Use scouting results combined with 
economic threshold to make treatment 
decisions for: 
a) Corn rootworms 
a bM = Group mean. 
SD = Standard deviation. 
Cooper-
ators 
(N=28) 
Ma 65.5 
SDb 31.5 
37.4 
34.5 
47.9 
31.7 
26.0 
19.5 
85.4 
18.6 
64.0 
26.7 
29.2 
27.3 
72.2 
24.5 
68.5 
23.3 
38.7 
32.7 
Noncooper- t-
ators value 
(N=39) 
77 .3 
22.9 
52.9 
35.3 
66.3 
27.6 
29.8 
25.4 
84.4 
22.5 
61.4 
28.5 
32.5 
26.2 
77 .4 
19.5 
67.1 
19.9 
45.7 
35.1 
1.77 
1.79 
2.52 
0.67 
-0.20 
-0.38 
0.42 
0.95 
-0.26 
0.81 
Proba-
bili ty 
0.081 
0.078 
0.014 
0.50 
0.84 
0.70 
0.62 
0.346 
0.79 
0.41 
64 
Table 2. (Continued) 
Cooper- Noncooper- t- Proba-
Practices ators ators value bility 
(N=28) (N=39) 
b) Black cutworms Ha 53.1 64.1 1.33 0.18 
SDb 31.2 34.5 
c) European cornborer 44.2 50.7 0.73 0.47 
34.3 37.1 
Keep records of pest problems 35.6 45.0 1.22 0.22 
27.7 52.9 
Use records of past problems to make 38.1 49.1 1.35 0.18 
decisions about current pest problems. 30.1 34.4 
Change the amount and type of 35.2 45.8 2.14 0.03 
herbicides between corn fields. 17.0 21.9 
Use of nontraditional pesticides 12.2 6.4 1.65 0.10 
(biological organisms such as 16.6 12.3 
Dipel or BT) 
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general, low levels of adoption of these IP~l practices. Only five 
practices for cooperators and seven practices for noncooperators were 
reported as being used frequently (50) to very frequently (90). 
The practice with highest rating among both groups of respondents 
was using disease- and weed-free seed. The lowest rating was observed 
for using nontraditional pesticides. Only the practice "adjust your 
planting date to avoid risk of pest damages" had a value less than 30. 
Seven practices for the cooperators' group and two practices for the 
noncooperators' group were observed in the range of 30 to 40. 
Respondents were asked to indicate how often they scouted their corn 
fields. Their responses are summarized in Table 3. The data revealed an 
adequate frequency of scouting for 78.6 percent of the cooperators and 
69.2 percent of the noncooperators surveyed. 
Of the total numbers of respondents, 42.9 percent of the cooperators 
~nd 41 percent of the noncooperators reported that they scouted two or 
more times a week. Thirty-five percent of the cooperators and 28 
Table 3. Frequency of scouting 
Amount of Groups 
scouting Cooperator 
N % 
Once a week 10 35.7 
Two or more times a week 12 42.9 
Once a month 2 7.1 
Less than once a month 4 14.3 
Total 24 100.0 
Noncooperators 
N 
11 
16 
9 
3 
36 
% 
28.2 
41.0 
23.1 
7.7 
100.0 
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percent of the noncooperator respondents indicated that they scouted once 
a week. Only 14.3 percent of the cooperators and 7.7 percent of the 
noncooperators reported an inadequate scouting frequency (once a month or 
less). 
Farmers' Perceptions of the Characteristics 
of IPM Practices 
In investigating the perceived importance of the attributes of IP~l 
practices on farmers' decisions to adopt practices, farmers were asked to 
indicate the importance of each attribute (relative advantage, 
compatibility, complexity, trialability, and observability) for each 
practice, using a 1 to 99 scale. 
Relative advantage 
The importance of relative advantage in farmers' decisions to adopt 
each of the 13 IPM practices is revealed in Table 4. Both groups ranked 
relative advantage of the 13 practices of average importance or above. 
Only two practices among cooperators were ranked below average in 
importance--hiring a crop consultant to assist in corn pest problems, and 
using nontraditional pesticides. As means are affected by extreme 
values, the medians indicated that 50 percent of the farmers felt that 
the relative advantage in 10 practices was between much and utmost 
importance for both groups. 
Practices such as "hiring a crop consultant to assist in corn pest 
problems", "keeping record of pest problems", and "using nontraditional 
pesticides" had high variation in values. 
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Compatibility 
Farmers placed less importance on compatibility than relative 
advantage. Data in Table 5 reveal that median values were between much 
importance and utmost importance (70-99) for 10 of the 13 practices for 
the cooperator and noncooperator groups. Planting disease- and weed-free 
seed had the highest mean (80) and the highest median among cooperators. 
Noncooperators' highest mean value was observed for rotating to eliminate 
volunteer grain. Use of disease and insect resistance had more uniform-
ity of responses among cooperators, whereas adopting crop rotation to 
reduce pest problem had less variation among responses of noncooperators. 
Keeping records of pest problems was one of the practices which 
presented more variation in rating among cooperators. Using a crop 
consultant to assist in corn pest problems and using nontraditional 
pesticides were rated low and had relatively high variation among 
responses. 
Simplicity 
The data in Table 6 reveal that farmers rate simplicity less 
important than relative advantage and compatibility. Cooperators and 
noncooperators rated the importance of this attribute of each practice 
between little and much importance (from 30 to 70 on the 99-point scale). 
Among cooperators, the most common median was 50 (for five practices). 
Fifty (average importance) was also the most frequent median among 
noncooperators, followed by the values 70 and 60 for each of two 
practices. 
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Planting disease- and weed-free seed had the highest mean among 
cooperators and noncooperators, suggesting that it was the least complex 
or simplest practice to use. Use of nontraditional pesticides such as 
Dipel was rated as the most complex practice among cooperators, using 
scouting results combined with economic thresholds to make treatment 
decisions was the most complex practice among noncooperators. 
Trialability 
Data in Table 7 reveal that farmers assigned less importance to 
trialability than relative advantage and compatibility. Participants 
rated the importance of this characteristic between little importance and 
average importance (from 27.4 to 53.1 on the 99-point scale). 
The most common median was in the range of 30 and 40 for five 
practices for the cooperators and eight practices for the noncooperators.' 
Use of scouting combined with economic threshold had the highest mean and 
the smallest standard deviation among cooperators, while adjusting your 
planting date to avoid risks of pest damages had the highest mean and the 
smallest standard deviation among noncooperators. 
Considering all attributes studied, trialability had the greatest 
variation of opinion among farmers. Five practices for the 
noncooperators and two practices for the cooperators had standard 
deviations greater than 30. 
Observability 
Farmers rated the importance of the observability of the 13 
practices studied between little importance and average importance. Data 
T
ab
le
 7
. 
Fa
rm
er
s'
 
pe
rc
ep
ti
on
 o
f 
th
e 
im
po
rt
an
ce
 o
f 
tr
ia
la
b
il
it
y
 i
n 
th
e 
a
do
pt
io
n 
o
f 
th
ir
te
en
 
in
te
gr
at
ed
 p
es
t 
m
a
n
a
ge
m
en
t 
pr
ac
ti
ce
s,
 m
e
a
n
s,
 
s
ta
n
da
rd
 d
ev
ia
ti
on
s,
 
t-
v
a
lu
es
, 
a
n
d 
t-
pr
ob
ab
il
it
y 
s
c
o
re
s
 
C
oo
ee
ra
to
rs
 
N
on
co
op
er
at
or
s 
P
ra
ct
ic
es
 
M
ea
n 
M
ea
n 
t-
P
ro
ba
-
N
 
SD
 
M
ed
ia
n 
N
 
SD
 
M
ed
ia
n 
v
a
lu
e 
b
il
it
y
 
R
ot
at
e 
yo
ur
 c
ro
ps
 t
o
 
re
du
ce
 
19
 
Ma
 
55
.0
 
40
 
24
 
38
.9
 
40
 
0.
04
 
0.
97
 
pr
ob
le
m
s 
w
it
h 
pe
st
s.
 
SD
b 
21
.9
 
27
.6
 
R
ot
at
e 
yo
ur
 c
ro
ps
 t
o
 
e
li
m
in
at
e 
12
 
44
.9
 
45
 
14
 
38
.9
 
40
 
-
0.
57
 
0.
57
 
v
o
lu
nt
ee
r 
gr
ai
n.
 
28
.3
 
25
.1
 
A
dj
us
tin
g 
yo
ur
 p
la
nt
in
g 
da
te
 t
o
 
16
 
39
.6
 
35
 
11
 
27
.2
 
20
 
-
1.
20
 
0.
24
 
a
v
o
id
 r
is
k
s 
o
f 
pe
st
 d
am
ag
e.
 
27
.7
 
24
.1
 
U
se
 o
f 
di
se
as
e-
a
n
d 
w
e
e
d-
fr
ee
 
21
 
49
.4
 
40
 
21
 
48
.8
 
50
 
-
0.
06
 
0.
95
 
s
e
e
d.
 
32
.9
 
32
.6
 
-
.
.
.
.
J 
\J
l 
U
se
 o
f 
di
se
as
e 
a
n
d 
in
se
ct
 
20
 
49
.4
 
47
.5
 
21
 
41
.3
 
40
 
-
0.
94
 
0.
35
 
r
e
s
is
ta
nc
e 
r
a
ti
ng
s 
to
 
s
e
le
ct
 
27
.9
 
27
.2
 
hy
br
id
s 
o
f 
c
o
rn
. 
U
se
 o
f 
a 
c
ro
p 
c
o
n
s
u
lt
an
t 
to
 
8 
31
.2
 
20
 
6 
35
.0
 
20
 
0.
26
 
0.
79
 
a
s
s
is
t 
in
 c
o
rn
 
pe
st
 p
ro
bl
em
s.
 
22
.3
 
31
.4
 
A
ss
es
s 
w
he
th
er
 o
r 
n
o
t 
a 
s
pe
ci
fi
c 
22
 
48
.3
 
45
 
20
 
44
.0
 
40
 
-
0.
47
 
0.
63
 
w
ee
d 
pr
ob
le
m
 e
x
is
ts
 b
ef
or
e 
29
.8
 
29
.8
 
a
pp
ly
in
g 
he
rb
ic
id
es
. 
Sc
ou
t 
fi
el
ds
 o
n
 
re
gu
la
r 
21
 
49
.0
 
50
 
16
 
41
.5
 
30
 
-
0.
80
 
0.
42
 
in
te
rv
al
s.
 
26
.5
 
30
.0
 
a bM
 =
 
M
ea
n.
 
SD
 =
 
St
an
da
rd
 d
ev
ia
ti
on
. 
T
ab
le
 7
. 
(C
on
tin
ue
d)
 
C
oo
E
er
at
or
s 
N
on
co
oE
er
at
or
s 
P
ra
ct
ic
es
 
M
ea
n 
M
ea
n 
t-
P
ro
ba
-
N
 
SD
 
M
ed
ia
n 
N
 
SD
 
M
ed
ia
n 
v
a
lu
e 
b
il
it
y
 
U
se
 s
c
o
u
ti
ng
 r
e
s
u
lt
s 
c
o
m
bi
ne
d 
18
 
Ma
 
51
.8
 
60
 
16
 
44
.0
 
40
 
-
0.
81
 
0.
42
 
w
it
h 
e
c
o
n
o
m
ic
 t
hr
es
ho
ld
 t
o
 m
ak
e 
SD
b 
27
.2
 
29
.2
 
tr
ea
tm
en
t 
de
ci
si
on
s.
 
K
ee
p 
re
c
o
rd
s 
o
f 
pe
st
 p
ro
bl
em
s.
 
15
 
34
.6
 
30
 
14
 
45
.3
 
30
 
1.
06
 
0.
30
 
22
.5
 
31
.4
 
U
se
 r
e
c
o
rd
s 
o
f 
pa
st
 p
ro
bl
em
s 
to
 
17
 
40
.2
 
30
 
14
 
43
.9
 
35
 
0.
38
 
0.
70
 
m
ak
e 
de
ci
si
on
s 
a
bo
ut
 c
u
rr
e
n
t 
21
.9
 
30
.8
 
pe
st
 p
ro
bl
em
s.
 
Ch
an
ge
 t
he
 a
m
o
u
n
t 
a
n
d 
ty
pe
 o
f 
19
 
51
.2
 
50
 
16
 
48
.1
 
52
.5
 
-
0.
31
 
0.
75
 
'
-
J 
he
rb
ic
id
es
 b
et
w
ee
n 
c
o
rn
 
fi
el
d
s.
 
32
.5
 
26
.3
 
0
-
U
se
 o
f 
n
o
n
tr
ad
it
io
na
l 
pe
st
ic
id
es
 
8 
44
.3
 
45
 
2 
27
.5
 
27
.5
 
-
0.
79
 
0.
45
 
(b
io
lo
gi
ca
l 
o
rg
an
is
m
s 
su
c
h 
a
s
 
27
.4
 
24
.7
 
D
ip
el
 o
r 
B
T)
. 
77 
in Table 8 reveal that the most common media was ranged from 50 to 60 for 
cooperators and 60 to 70 for noncooperators. 
Rotating crops to eliminate volunteer grain had the highest mean. 
Practices such as adjusting the planting date, hiring a crop consultant, 
and using nontraditional pesticides had the lowest means, suggesting that 
farmers felt they could not observe the results before adopting on a 
full-scale basis. 
The standard deviations were smaller among noncooperators than among 
cooperators. Changing the amount and type of herbicide between corn 
fields had the lowest standard deviation, indicating more agreement among 
noncooperators on the importance of observability in the adoption of this 
practice. 
Farmers' Attitude toward the IPH Technology 
A sample of farmer participants and nonparticipants of IP~l extension 
programs were surveyed about their attitudes toward the IP}l technology 
using six statement indicators. An individual's attitude toward each 
indicator was identified by circling a response which varied from 
strongly disagree to strongly agree. The scale used for the statistical 
analysis was the following: 
1. Strongly Disagree 
2. Disagree 
3. Agree 
4. Strongly Agree 
Table 9 summarizes the results of frequencies and standard 
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Table 9. Farmers' attitude toward IPM technology in corn production, 
means, standard deviations, t-values, and t-probability scores 
Statement indicators 
I find economic advantage 
in using IPM in my corn 
production. 
I prefer IPM based on personal 
safety reasons 
I like IPM practices because 
it does not require too much 
time. 
I prefer IPM practices to 
protect the environment. 
There are available good 
sources of information about 
IPM to use in corn. 
I am interested in using a 
technology or best management 
strategy that requires more 
time but saves money. 
Total 
a bM = Hean. 
SD = Standard deviation. 
Group 
Cooper- Noncooper-
ator 
(N=28) 
2.88 
0.57 
2.96 
0.78 
2.07 
0.73 
3.07 
0.47 
3.00 
0.55 
2.59 
0.63 
2.74 
0.65 
ator 
(N=39) 
3.05 
0.70 
2.94 
0.74 
2.45 
0.80 
3.23 
0.63 
2.91 
0.68 
2.70 
0.81 
2.81 
0.75 
t-
value 
1.00 
0.10 
1.97 
1.13 
-0.51 
0.59 
Proba-
bility 
0.32 
0.91 
0.53 
0.26 
0.61 
0.56 
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deviations for these six statements. The overall means for both groups 
were observed to be 2.74 and 2.81. Both values indicate a level of 
agreement that was over half-way between the "disagree" and "agree" 
levels. 
Data in Table 9 reveal that no item had a mean of 4, and only three 
items had a mean of 3 or above. Cooperators agreed with statements 4 and 
5, which refer to the availability of good sources of information about 
IPM in corn, and preference of IPM based on protection of the 
environment. Noncooperators rated these two statements similar to that 
of the cooperators. 
Statement 1 (the economic advantage of lPM) had a higher mean for 
noncooperators than cooperators, while preference of lPM technology based 
on personal safety reasons was ranked similarly (2.96 and 2.94) by 
cooperators and noncooperators. Statement 6 explored the possibility of 
substituting economic input by time. This statement had a mean value 
closer to the indifference point for the cooperators than noncooperators. 
More requirement of time for the lPM technology was evaluated in 
statement 5. Both groups disagreed that IPM does not require too much 
time. 
The greatest variability of opinion, indicated by standard 
deviations, was found for both groups of respondents in the responses to 
statements which refer to the preference of lPM based on personal safety 
reasons and the possibility that lPM requires more time. The lowest 
variability was found among the responses of cooperators for the 
statement related to the protection of the environment. 
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Farmers' Attitude toward Sources of Information 
The influence of different sources of information on helping farmers 
to decide whether to apply a pesticide in their corn field is described 
in Table 10. The respondents were asked to rank from 1 to 7 the 
following possibilities: neighbors, personal observations, chronological 
application schedule, pesticide dealer, consultant, extension agent, and 
others. 
Table 10. Hean ranking of sources of information according to their 
influence in farmers' decision in applying pesticides 
Sources 
Neighbors 
Personal 
Observations 
Chronological 
Application 
Schedule 
Pesticide 
Dealer 
Consultant 
Extension 
Agent 
Others 
~ R 
Cooperators 
(N=28) 
3.65 
3 
2.51 
1 
3.92 
6 
3.04 
2 
3.84 
5 
3.80 
4 
5.38 
7 
~ Mean. 
R Rank of source of information. 
GrouE 
Noncooperators 
(N=39) 
4.02 
5 
3.07 
1 
4.09 
6 
3.63 
3 
3.36 
2 
3.67 
4 
5.83 
7 
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Farmer cooperators and noncooperators ranked personal observations 
as the most important influence during the decision-making process and 
chronological schedule as the least important. Personal observations are 
followed by consultants, dealers, extension agents, neighbors and 
chronological schedule, in the case of the noncooperators. For the 
cooperator group, the order of importance was personal observations, 
pesticide dealers, neighbors, extension agents, consultants, 
chronological schedule, and others. 
Among other sources of information that influenced the participants 
were farmer leaders, agronomists from seed companies, scouts from the ISU 
scouting programs, and different technical publications by the ISU 
Cooperative Extension Service. 
T-tests and Correlations 
The first objective of this study was to determine whether there was 
a difference in the level of adoption of IPM practices, attitudes and 
perceptions among farmer participants and nonparticipants of extension 
programs. The t-test was used to determine whether cooperators and 
noncooperators differed in their level of adoption of IPM practices, 
perceptions of characteristics, and attitudes toward the IP~l technology 
and sources of information. The results of the t-tests for level of 
adoption of IPM practices for the two groups of respondents (cooperators 
and noncooperators) are presented in Table 2. 
It was observed that there was no significant difference between 
group means for each of the thirteen practices with the exception of 
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"changing the amount and type of herbicides between corn fields." This 
practice was found more frequently used among noncooperators (mean rating 
value 45.8) than cooperators (mean rating value 35.2). The probability 
score for this practice was 0.03, while the probability scores of the 
remaining 12 practices ranged from 0.08 to 0.084. 
Use of rotation in pest control also was an exception. Although 
cooperators and noncooperators did not differ in using rotation in pest 
control, the t-test analysis of the question, "How often do you rotate 
for other reasons not related to pest control?" (Table 2) revealed that 
noncooperators rotated their crops for reasons other than pest control. 
Data in Tables 4, 5, 6, 7 and 8 summarize the information related to 
the importance of the relative advantage, compatibility, simplicity, 
trialability, and observability as perceived by the respondents and the 
results of the t-test for difference between the cooperator and 
noncooperator group mean scores. Data in these tables reveal that 
cooperators and noncooperators rated similarly the importance of the five 
characteristics in their decision to adopt, since in only three cases it 
was observed that a significant difference existed between group means 
for each of the thirteen practices and five characteristics. There was a 
significant difference between group means for farmers' perceptions of 
the importance of simplicity and "rotate your crops to reduce problems 
with pests" and farmers' perceptions of the importance of observability 
and "adjust planting date to avoid risk of pest damage" and "use records 
of past problems to make decisions about current pest problems." 
The attitude toward the IPM technology was compared between farmer 
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cooperators and noncooperator groups, and no significant differences were 
observed for the six attitude statements. Data of Table 9 presented the 
t-test results. These observations were based on data presented in 
Table 9. 
Responses regarding the influence of different sources of 
information on helping farmers to decide whether to apply a pesticide in 
their corn field were tested in order to know whether there was a 
difference between cooperator and noncooperator groups. Data in Table 10 
reveal that there was no significant difference between group means for 
each of the six different sources of information. 
The second objective of the study was to determine whether there was 
a relationship between farmers' level of adoption of IPM practices, their 
perceptions of the characteristics of the IPM practices, and their 
attitudes toward the IPM technology. In investigating the relationship 
I 
between adoption of selected IPM practices used in corn production and 
their characteristics, data (ratings of adoption of each practice and 
importance ratings for characteristics of practices) were analyzed using 
multiple correlations. 
Data in Table 11 summarize the correlation coefficients determined 
between variables, adoption of IP~1 practices and their characteristics. 
In general, the correlation coefficients ranged from -.01 to .76. 
According to Hinkle, et ale (32), correlation coefficients can be 
classified based on the proportion of individual differences of the total 
variances that can be associated between variables (coefficient of 
determination) as the following: 
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Table 11. Relationship among level of adoption of thirteen integrated 
pest management practices and the characteristics of this 
practice as perceived by farmers 
Practices 
Rotate your crops to 
reduce problems with 
pests. 
Rotate your crops to 
eliminate volunteer 
grain. 
Adjust your planting 
date to avoid risks 
of pest damage. 
Use of disease- and 
weed-free seed. 
Use of disease and 
insect resistance rat-
ings to select hybrids 
of corn. 
Use of a crop consultant 
to assist in corn pest 
problems. 
Assess whether or not a 
specific weed problem 
exists before applying 
herbicides. 
Scout fields on regular 
intervals. 
Use scouting results 
combined with economic 
threshold to make treat-
ment decisions. 
Relative 
advantage 
0.50 
(51) 
0.48 
(31) 
0.36 
(29) 
0.38 
(49) 
0.48 
(49) 
0.51 
(14) 
0.62 
(48) 
0.41 
(43) 
0.52 
(42) 
aCC = Correlated coefficient. 
bNC = Number of cases. 
Characteristics 
Compati- Sim- Trial-
bility plicity ability 
0.34 
(47) 
0.76 
(28) 
-0.22 
( 28) 
0.35 
(48) 
0.53 
(45) 
0.53 
(14) 
0.50 
(49) 
0.27 
(41) 
0.33 
(38) 
0.01 
(46) 
0.03 
(28) 
0.18 
(27) 
0.10 
(44) 
0.36 
(43) 
0.22 
(14) 
0.28 
(43) 
0.13 
(37 ) 
0.68 
(34) 
0.02 
(43) 
0.04 
(26) 
0.30 
(27) 
-0.01 
(42) 
0.33 
(41) 
0.62 
(14) 
0.17 
(42) 
-0.22 
(37) 
0.36 
(33) 
Observa-
bility 
0.29 
(44) 
0.52 
(29) 
0.28 
(27) 
0.09 
(45) 
0.35 
(42) 
0.72 
(14 ) 
0.45 
(46) 
0.11 
(39) 
0.47 
(37) 
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Table 11. (Continued) 
Characteristics 
Practices Relative Compati- Sim- Trial- Observa-
advantage bility plicity ability bility 
Keep records of past CCa 0.63 0.63 0.38 0.34 0.47 
problems. NCb (34) (32) (29) (29) (32) 
Use records of past 0.62 0.44 0.34 0.32 0.75 
problems to make deci- (34) (33) (31) (31) (32) 
sions about current 
pest problems. 
Change the amount and 0.47 0.45 0.13 0.06 0.28 
type of herbicides (42) (41) (39) (35) (38) 
between corn fields. 
Use of nontraditional -0.24 0.28 -0.03 -0.34 -0.34 
pesticides (biological (12) (11) (0) (1CJ ) (10) 
organisms such as Dipel 
or BT) 
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.90 to 1.00 (-.90 to -1.00) Very high positive (negative) 
correlation. 
.70 to .90 (-.70 to -.90) 
.50 to .70 (-.50 to -.70) 
correlation. 
.30 to .50 (-.30 to -.50) 
.00 to • 30 (.00 to -.30) 
High positive (negative) correlation. 
Moderate positive (negative) 
Low positive (negative) correlation. 
Little if any correlation • 
From the analysis of Table 11, it was observed that adoption was: 
1. Moderately related to relative advantage for four practices: using 
corn consultant to assist in corn pest problems, use scouting 
combined with economic thresholds to make decisions about pest 
management, assessing whether or not a specific weed problem exists 
before applying herbicides, keeping records of pest problems, and 
using past pest control records in making decisions about current 
pest problems. 
2. Highly related to compatibility for one practice: using rotation to 
eliminate volunteer grain and moderately related to compatibility to 
four practices, using disease and insect resistance ratings to select 
varieties of hybrids, using a crop consultant to assist in corn pest 
problems, assessing whether or not a specific weed problem exists 
before applying herbicides, and keeping records of pest problems. 
3. Moderately related to simplicity for one practice: scouting fields 
on regular intervals. 
4. Moderately related to trialability for one practice: using a crop 
consultant to assist in corn pest problems. 
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5. Highly related to observability to two practices: using a crop 
consultant to assist in corn pest problems, and using past pest 
control records in making decisions about current pest problems; and 
moderate positively related to observability for one practice: using 
rotation to eliminate volunteer grain. 
Multiple correlations were also used to analyze whether there was a 
relationship between the adoption of IPM practices and the general 
attitude of participants toward the IPM technology. Data (ratings of 
adoption of each practice and ratings for each attitude statement) were 
correlated. 
Data in Table 12 present the correlation results. From the analysis 
of these data, it was not possible to infer any strong relationship 
between the adoption of IPH practices and the general farmer attitude 
toward the IPM technology, since only low correlation coefficients were 
obtained between adoption of practices and the ranking of each attitude 
statement. 
The third objective of this study was to determine the 
characteristics of participants and nonparticipants of lPM extension 
programs with regard to variables such as level of education, age, farm 
size, part-time or full-time employment, and reliance on farm operations 
for family income. Data in Table 1 summarized the characteristics of 
farmer respondents. 
The t-test was used to determine whether the cooperators and 
noncooperators differed over these characteristics. Data in Table 13 
reveal that there was no significant difference between group means for 
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Table 12. Relationship among level of adoption of thirteen integrated 
pest management practices and attitudes toward the 1Pt-! 
technology 
Practices 
1 
Rotate your crops to 
reduce problems with 
pests. 
CCb -0.07 
NCc (64) 
Rotate your crops to 
eliminate volunteer 
grain. 
Adjust your planting 
date to avoid risks 
of pest damage. 
Use of disease- and 
weed-free seed. 
Use of disease and 
insect resistance 
ratings to select 
hybrids of corn. 
Use of a crop con-
sultant to assist 
in corn pest problems. 
Assess whether or not 
a specific weed problem 
exists before applying 
herbicides. 
-0.09 
(64) 
-0.04 
(64) 
0.31 
(64) 
0.26 
(64) 
0.21 
(64) 
0.22 
(64) 
Attitude statement indicatorsa 
2 
-0.05 
(64) 
-0.20 
(64) 
-0.03 
(64 ) 
0.09 
(64) 
0.04 
(64) 
0.04 
(64) 
0.12 
(64) 
3 
-0.07 
(64) 
0.21 
(84 ) 
0.18 
(64) 
0.06 
(64) 
0.12 
(64) 
-0.16 
(64) 
-0.13 
(64) 
4 
0.25 
(65) 
0.09 
(65 ) 
0.15 
(65) 
0.29 
(65) 
0.41 
(65) 
0.16 
(65) 
0.35 
(65) 
5 
0.19 
(64) 
0.20 
(64) 
-0.04 
(64) 
-0.05 
(64) 
0.14 
(64) 
0.06 
(64) 
0.06 
(64) 
6 
-0.08 
(69) 
-0.10 
(64) 
0.25 
(64) 
0.26 
(64 ) 
0.19 
(64 ) 
0.01 
(64 ) 
0.10 
(64 ) 
aAttitude statement indicators are defined as: 1 = I find economic 
advantage in using 1PH in my production; 2 = I prefer 1PH based on 
personal safety reasons; 3 = I like 1PM because it does not require too 
much time; 4 = I prefer 1PM practices to protect the environment; 5 
There are available good sources of information about 1PH to use in corn; 
6 = I am interested in using a technology or pest management strategy 
that fiequires more time but saves money. 
CC = Correlation coefficient. 
cNC = Number of cases. 
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Table 12. (Continued) 
Attitude statement indicators a 
Practices 
1 2 3 4 5 6 
Scout fields on CCb 0.14 -0.05 -0.00 0.04 0.15 -0.06 
regular intervals. NCc (64) (64) (64) (65) (64) (64) 
Use scouting results 0.03 0.02 -0.07 0.08 0.23 -0.00 
combined with economic (64) (64) (64) (65) (64) (64) 
threshold to make 
treatment decisions. 
Keep records of pest 0.29 0.28 -0.17 0.37 0.01 0.08 
problems. (64) (64) (64) (65) (64) (64) 
Use records of past 0.29 0.31 -0.07 0.41 0.06 0.05 
problems to make (64) (64) (64) (65) (64) (64) 
decisions about 
current pest problems. 
Change the amount and 0.14 -0.04 0.01 0.35 0.06 0.21 
type of herbicides (64) (64) (64 ) (65) (64) (64) 
between corn fields. 
Use of nontraditional 0.03 0.02 -0.07 0.08 0.23 -0.00 
pesticides (biological (64) (64) (64) (65) (64) (64) 
organisms such as 
Dipel or BT). 
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Table 13. Characteristics of participants, means, standard deviations, 
t-values, and t-probabilities 
GrouE 
Characteristics Cooper- Noncooper- t- Proba-
ators ators value bility 
(N=28) (N=39) 
Age }fa 49.2 49.2 -0.32 0.75 
SDb 12.1 13.6 
Number of children 0.8 0.6 -0.47 0.63 
1.1 1.1 
Years of farming 27.1 25.4 -0.51 0.61 
experience 13 .3 13 .3 
Size of farming 830.3 734.~ -0.53 0.59 
operation 755.9 676.4 
Average corn yield 128.0 132.0 1.10 0.27 
15.8 12.8 
Acres cropped with 406.2 337.8 -0.75 0.45 
corn 392.3 330.2 
Percentage of income 86.1 83.5 -0.49 0.63 
from farming operation 18.7 22.7 
Years of formal 13 .3 13.0 -0.33 0.74 
education 3.0 1.7 
~1 = Group mean. 
SD = Standard deviation. 
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each of the characteristics considered in the study. The probability 
scores for all the eight characteristics ranged from 0.27 to 0.75. 
Factor Analysis 
In order to facilitate the analysis of the influence of farmers' 
characteristics on adoption, attitude and perception of the IPM 
characteristics, the 13 practices were grouped according to their common 
affinity. 
The program FACTOR ANALYSIS was used to find whether variables could 
be described by a small number of items. Factor analysis performed the 
function of data reduction by grouping variables that were moderately or 
highly correlated with one another. The appropriateness of the model was 
previously verified using two tests, the Bartlett's test of sphericity 
and the Kaiser-Meyer-Olkin (KMO) for measuring sampling adequacy. The 
Bartlett value was 330.53 with a significance of .0000, and the KHO 
measure was 0.59. Since the significance obtained was close to zero and 
the KMO was close to 0.60, it was permissible to proceed with the factor 
analysis. 
There were sixteen underlying factors, based on an analysis of the 
correlation matrix, for all the IPH adoption items of the first part of 
the survey. From these items, six factors were extracted using a 
generalized criterion of an Eigen value greater than one, and correlation 
value .5 or greater. The six factors were designated by the researcher 
according to the relationship of the content of the different items and 
the weighted value assigned by the factor analysis to each factor. The 
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result of factoring of these items the following denomination: Factor 
I - Combining scouting results with economic thresholds; Factor II - Keep 
and use records of pest problems; Factor III - Use of certain criteria to 
select seed and apply herbicides; Factor IV - Use rotation in pest 
control; Factor V - Adjust planting date in pest control; Factor VI - Use 
nontraditional pesticides. 
Table 14 summarizes the practices related to IPM grouped by the six 
factors. The practices that did not fulfill the criteria to be extracted 
were "use of a crop consultant to assist in corn pest control problems" 
and "frequency of scouting." 
Factor I was named "combine scouting results with economic 
thresholds" since it only included items related to combine scouting 
results with economic thresholds to make treatment decisions for: "corn 
rootworm," "black cutworms," and "European corn borer." 
Factor II was named "keep and use records." It considered two items 
related to keeping records of pest problems and using past pest control 
records in making decisions about current pest problems. 
Factor III, named "use certain criteria to select seed and apply 
herbicides," consisted of practices related to use of technical criteria 
in making decisions about hybrids, seeds, and weed control. The 
practices included in this factor were: "use of disease- and weed-free 
seed," "use of disease and insect resistance ratings to select varieties 
of hybrids," "assess whether or not a specific weed problem exists before 
applying herbicides," and "change the amount and type of herbicides 
between corn fields." 
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Table 14. Factors selected using factor analysis, correlation 
coefficients 
Integrated pest 
management practices 
Combine scouting results with 
economic thresholds to make 
treatments for: 
Corn rootworm 
Black cutworms 
European corn borer 
Keep records of pest problems 
Use records in making decisions 
Use disease- and weed-free seed 
Use disease and insect resis-
tance ratings to select hybrids 
Assess whether or not a specific 
weed problem exists before 
treatment 
Change type of herbicides 
between corn fields 
Use rotations to reduce pest 
problems 
Rotate to eliminate volunteer 
grain 
Rotate for other reasons 
I 
0.81 
0.69 
0.72 
II 
0.91 
0.91 
Factorsa 
III 
0.80 
0.76 
0.70 
0.58 
IV 
0.79 
0.64 
0.65 
V 
Adjust planting date in an 
attempt to avoid risk of pests 0.80 
Use nontraditional pesticides 
VI 
0.78 
aFactors: I - Combine scouting results with economic thresholds; 
II - Keep and use records; III - Use of certain criteria to select seed 
and apply herbicides; IV - Use rotation in pest control; V - Adjust 
planting date in pest control; VI - Use nontraditional pesticides. 
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Factor IV was named "use rotation in pest control." The items 
grouped around this factor included: "rotate crops to reduce problems 
with pests" and "rotate crops to eliminate volunteer grain." 
Factor V was named "adjust planting date in pest control." It 
includes a practice related to adjusting the planting date in an attempt 
to avoid risks of pest damage. 
Factor VI was named "use nontraditional pesticides." The use of 
biological organisms such as Dipel or BT is considered a nontraditional 
pesticide used in corn production. Data in Appendix Table B.1 summarize 
means and standard deviations for the new factor variables. 
Each factor or group of items selected using the factor analysis 
procedure was later used as a dependent variable for the analysis of 
variance procedures. Analysis of variance was used to determine whether 
significant differences in adoption of IPM practices (grouped as factors) 
were observed when grouped by differences in age, number of years of 
farming experience, size of the farm, corn yield, acres cropped with 
corn, percentage of farming income from the farming operation, and 
educational level of the respondents. Tables showing the F-ratio and 
probability values are presented in Appendix B. 
Significant differences were found for the independent variable age 
for factor IV (use of rotation in pest control). Respondents were 
grouped by age in the following categories: under 40, 41-55, and 55 or 
over. Differences were found using the Scheffe test which, according to 
Hinkle et al. (32), is a conservative test, and those differences were 
between the farmer groups under 40 and those over 41 years of age. The 
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younger farmers had a higher level of adoption of practices related to 
rotation and pest control. 
The independent variable "years of farming experience" was used to 
divide respondents into the following categories: under 17, 18-32, and 
32 or over. The analysis of variance of the dependent variable 
"adoption" with the independent variable "farming experience" revealed 
that Factor IV (use of rotation in pest control) had a significant 
difference among experience group means. Using the Duncan test, it was 
observed that a difference existed between the under 17 years of 
experience group and the 32 years or over group. Farmers with low 
farming experience had a higher rate of use of rotation in pest control. 
Significant differences were found when farm size was compared 
grouped around Factor III. Respondents were grouped by farm size in the 
following categories: under 160, 160-420, 445-798, over 800 acres. 
Using the Scheffe test, differences were found between the farmer group 
of 800 acres or over and farmers who farm less than 420 acres groups. 
Large farmers used more practices than those who farmed less than 420 
acres. 
The analysis of variance of adoption factors by the independent 
variable yield revealed that only Factor V (adjust planting date in pest 
control) had a significant difference between yield groups. Groups were 
formed by grouping farmers in the following categories: under 115, 116-
135, over 136 bushels/acre. Differences were found using the Scheffe 
test and those differences were the 116-135 bushels/acre and over 136 
bushels/acre and farmers with yields under 115 bushels/acre groups. 
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Farmers with average yield levels adjusted their planting date in an 
attempt to control pests. 
The analysis of variance of the level of adoption by educational 
level revealed a significant difference in the case of practices related 
to adjust planting date to control pests in corn production. Farmers 
were grouped according to the following categories: less than 12, 13-16, 
and 17 years of formal education or over. Using the Scheffe test, a 
significant difference was found between those farmers with less than 12 
years of formal education and farmers with over 13 years of formal 
education. Farmers with less years of formal education reported higher 
use of adjusting planting date as a practice to avoid risks of pest 
damages in corn production. 
Acres cropped with corn and percentage of farming income from the 
farming operation were the other two independent variables which were 
analyzed using the ONEWAY procedure. No single significant difference 
was observed among the crop acres and income groups. Tables showing the 
F-ratios and probability values are presented in Appendix B. 
Farmers' perceptions of the characteristics (relative advantage, 
compatibility, simplicity, trialability, and observability) were computed 
for each of the factors. Data in Appendix Table B.l summarize means and 
standard deviations for these perceptions. 
The perception of the characteristics of the grouped practices 
(factors) were analyzed using one-way analysis of variance to study 
whether there were differences among farmers grouped according to their 
characteristics and attributes of IPM practices. Tables showing the 
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F-ratios and probability values are in Appendix B. 
The analysis of variance of perceptions of practices by farmers' 
characteristics revealed that only significant F-values were observed 
when the characteristics of practices were analyzed by age, corn yield, 
percentage of income from farming operation, and farm size. Results of 
one-way analysis of variance when age was considered indicated that age 
had significant differences among group means for compatibility of using 
nontraditional pesticides. The results of the Scheffe test revealed that 
farmers who were between 41 and 5S years old judged the compatibility of 
nontraditional pesticides higher than the younger and older farmers. 
Analysis of variance by corn yield revealed significant differences 
among groups for compatibility and trialability of use of a criterion to 
select seed and apply herbicides, and observability of adjusting the 
planting date in pest control. The Scheffe mUltiple comparison procedure 
revealed that the group of farmers with intermediate or higher yields 
perceived the compatibility and trialability of using a criterion to 
select seed or apply herbicides more important than did those groups of 
farmers who had lower yields of corn per acre, whereas farmers with 
average corn yields perceived the observability of adjusting the planting 
date more important than did farmers who had high or lower corn yields. 
The analysis of variance of perceptions by percentage of income from 
farming operation revealed that there was a significant interaction among 
means for this characteristic only in the case of: observability and 
combine scouting results with economic thresholds; relative advantage and 
use of rotation in pest control; and simplicity and use of nontraditional 
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pesticides. 
Farmers' incomes were grouped according to the following categories: 
from 10 to 80 percent, from 80 to 99 percent, and 100 percent. Results 
of the Duncan multiple comparison test revealed a significant difference 
between full-time (100 percent) and part-time farmers (those farmers who 
reported less than 100 percent of their family income from the farming 
operation) in rating the importance of observability, relative advantage 
and simplicity in the case of adoption practices related to combine 
scouting results with economic thresholds, use rotations in pest control, 
and use of nontraditional pesticides, respectively. 
Significant differences among means when grouped according to farm 
size and farmer perception of characteristics were found for trialability 
of practices related to the use of scouting combined with economic 
thresholds, keeping and using pest control records, and using 
nontraditional pesticides. The Duncan test results revealed that the 
farmers' group of 445 to 798 acres had significantly different means for 
trialability of practices related to use scouting results combined with 
economic thresholds, keeping and using pest control records, using a 
criterion to select corn seed and apply herbicides, and using 
nontraditional pesticides. 
One-way analysis of variance was used to study whether farmer 
characteristics (age, number of years of farming experience, size of the 
farm, corn yield, acres cropped with corn, percentage of farming income 
from the farming operation, and educational level) were influencing the 
attitude of farmers toward the IP~l technology. Tables revealing the 
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F-ratios and probability values are presented in Appendix B. 
The results of the one-way analysis of variance revealed that rating 
of attitude statements "I prefer IPM based on personal safety reasons" 
and "I am interested in using a technology or pest management strategy 
that requires more time but saves more money" were influenced by size of 
the farm operation and farming experience, respectively. The Scheffe 
test was computed to detect which farm size group resulted in significant 
differences. Respondents farming from 160-420 acres were found 
significantly different from larger farmers for rating the statement "I 
prefer IPM based on personal safety reasons" with higher values. The 
Duncan test was computed in order to find whether groups were 
significantly different. The results of the Duncan test revealed that 
farmers who had high farming experience (more than 32 years) rated higher 
than did those with lower farming experience (lower than 17 years) for 
the statement which explored the possibility of using a technology which 
uses more time but saves money. 
Use of a consultant and frequency of scouting were two variables 
that were not included in the factor analysis. In order to study their 
relationship with farmer characteristics, one-way analysis of variance 
was performed. The results of this analysis revealed that there were no 
differences between groups for the use of a consultant and many of the 
demographic variables. Only the perception of relative advantage and 
simplicity of "using a crop consultant" differed significantly by 
percentage of income from the farming operation and corn yield, 
respectively. According to the results of the Scheffe test, part-time 
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farmers perceived more important the relative advantage of the use of a 
consultant, while farmers with average corn yields perceived more 
important the simplicity of the practice. 
Major Findings 
The results of the statistical analysis related to the objectives of 
the research were presented in this chapter. The following statements 
summarized the major findings of this study: 
1. Farmer cooperators and noncooperators did not significantly 
differ in demographic characteristics considered in the study. 
2. The overall adoption level of the 13 practices related to IPM in 
corn (as perceived by farmer cooperators and noncooperators of 
IPM extension programs) was low to moderate in areas reached by 
the study. 
3. There was no significant difference between the level of 
adoption of IPM practices between cooperator and noncooperator 
farmers. 
4. Farmer characteristics yield significant differences in 
explaining adoption of some of the practices related to IP~l in 
corn. Use of rotations in pest control was found to be 
associated with age. Younger farmers tended to use more crop 
rotation in pest control than did other farmers studied. 
5. Farmer cooperators and noncooperators did not differ in their 
attitude toward the IPM technology and their judgment toward the 
importance of different sources of information in deciding 
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whether to apply a pesticide. 
6. Farmer cooperators and noncooperators did not differ in their 
perception toward the importance of the characteristics of the 
practices in their decision to adopt the practices. 
7. Farmers rated relative advantage and compatibility more 
important than simplicity, trialability and compatibility. 
8. There were found positive (moderate and high) relationships 
between the relative advantage, compatibility, simplicity and 
trialability of practices related to IPM and farmers' adoption 
of these practices. 
9. There were significant differences in farmers' perceptions of 
the importance of the characteristics of the practices in their 
decision to adopt some IPM practices when farmers and farm 
characteristics were introduced as independent variables. 
10. Trialability of practices related to combine scouting results 
with economic thresholds in making treatment decisions, keeping 
and using economic pest control records, and using 
nontraditional pesticides was different when grouped with farm 
size. 
11. Full-time farmers perceived more important the observability, 
relative advantage and simplicity of combining scouting results 
with economic thresholds, and using rotation in pest control and 
using nontraditional pesticides. 
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CHAPTER V. DISCUSSION 
The information gathered under the design of this study allowed the 
researcher to respond to the objectives and research questions outlined 
in Chapters 1 and IV. As the study was conducted, the researcher 
observed several procedures that would have strengthened the study. 
Most of the changes that would have strengthened the study are 
centered around improving the measurement instrument. Although items in 
general were related to the objectives, there were some problems in 
wording questions to provide consistency in the information received from 
the respondents. For instance, in Part 1, the question dealing with 
which people used consultants to assist them in corn pest problems was 
worded "How often do you use a crop consultant to assist you in corn pest 
control problems?" In Part 11, the same practice was worded, "Hire a 
crop consultant to assist you in corn pest problems." The use of a 
different wording could have caused confusion, since several respondents 
reported in the first part that they used a consultant but in the second 
part they indicated that they did not hire a consultant. The 
misunderstanding was based on the fact that there were consultant 
services that were provided free by cooperatives, dealers, agronomists of 
seed and pesticide companies, etc. This problem resulted in a lack of 
information about farmers' perceptions of the characteristics of this 
practice, since some farmers assumed that they used but did not hire a 
consultant. 
Another problem was the question asked to determine the number of 
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times the respondent used a scout. With this question, it was not 
possible to use the same scale to measure the responses. A 
transformation was needed in order to compare the answer of this question 
with other questions. 
Part III contained a question that was not related to the objectives 
of the study. During the design of the instrument, a question asking the 
gender of the respondent was included. However, due to the fact that 
only one respondent was female, the information related to the variable 
gender was not included during the analysis of the data. 
Another problem resulting from the design was that the variables of 
Part II had different numbers of responses. The problem was that only 
farmers who adopted the practices answered the questions related to the 
perception of the importance of those characteristics in their decision 
to adopt. As a consequence of this, practices which were less adopted 
had a lower number of responses related to the perception of the 
characteristic. 
It was the opinion of the researcher that the research instrument 
may have been too long as a result of the exploratory characteristic of 
the study. Based on the need for information in four areas (adoption, 
farmers' characteristics, attitudes, and perceptions) for the 13 
practices, a repetition of questions for several of the objectives may 
have turned the task of responding to the questionnaire into a laborious 
task. Some study participants tended to give less thought to their 
responses for the second part, because of the repetition of questions and 
the use of a matrix in evaluating farmers' perceptions of the 
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characteristics. It is the opinion of the researcher that using an 
interview with indirect questions could have provided more accurate 
information regarding farmers' perceptions of the characteristics of the 
practices studied. 
Although several changes in the design of the questionnaire would 
have strengthened the study, the questionnaire did yield consistent data 
regarding the extent to which IPM practices are used in corn production 
and farmers' perceptions and attitudes toward IPM technology. Very high 
alpha reliability scores were observed when reliability tests were 
conducted on item scores. These high alpha scores were the result of the 
homogeneity of the domain, indicating that only one trait was actually 
measured. 
Several procedures followed in carrying out the study strengthened 
the findings as they related to the objectives. Among these were: (1) 
random sampling of the research population; (2) large sample size (all 
the participants of two IPM extension programs); (3) the use of a 
comparative randomly selected sample of farmer noncooperators in 
extension programs in comparing the information; (4) the fact that the 
information regarding adoption level, attitudes and perceptions was given 
by the same people; (5) a satisfactory level of responses (63.3 percent 
of farmer cooperators and 32.5 percent of nonparticipants); (6) 
researcher's personal involvement in transforming the information 
gathered from the questionnaire to SPSSx program; and (7) personal 
contact with the Extension IPM Coordinator, crop specialist, and county 
directors, allowing the researcher to gain first-hand information 
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regarding practices recommended in pest control, attitudes and 
characteristics included in the study. 
The central purpose of this investigation was to determine the 
extent to which cooperators and noncooperators used selected practices 
related to lPM in corn, and their perceptions and attitudes toward the 
IPM technology. 
The first objective of this study was to determine whether 
cooperators and noncooperators differed in their level of adoption, 
attitudes toward lPM, and perceptions of the characteristics of IPM 
practices in their decision to adopt. 
Data collected, when analyzed, suggested that cooperators and 
noncooperators did not differ in the extent to which they used the 13 
practices selected. Both groups reported low levels of adoption of these 
practices. Practices which were reported being frequently used (70 or 
above) were: use of disease- and weed-free seed, and assess whether or 
not a specific weed problem existed before applying herbicides. 
Practices more related to the IPM philosophy such as combining scouting 
results with economic thresholds, and keeping and using pest control 
records in making treatment decisions were less used. 
Several practices were reported as seldom used. These practices 
were: adjusting planting dates to avoid risks of pest damage; using 
nontraditional pesticides; and using a crop consultant to assist in corn 
pest problems. 
The analysis of data of perceived importance of attributes of lPH 
practices in the adoption decision summarized in Table 15 suggested that 
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Table is. Summary of means, medians, and standard deviations for each 
characteristic of the thirten integrated pest management 
practices 
Characteristics Mean of Hedian most Hean of standard 
means frequent deviations 
Relative advantage 68.2 80 11.33 
Compatibility 63.4 70 23.47 
Simplicity 55.5 50 21.26 
Trialability 42.8 40 27.65 
Observability 43.2 50 21.81 
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farmers perceived trialability as the characteristic being less important 
in adopting IPM practices followed by observability and simplicity, 
whereas compatibility and relative advantage were reported as more 
important. 
Relative advantage and compatibility of hiring a crop consultant to 
assist with corn pest problems and using nontraditional pesticides were 
ranked below average importance, whereas the compatibility of this 
practice was rated above average in importance. The literature reviewed 
is not clear enough about the evolution in the adoption of advisory 
independents' programs in corn production and the use of nontraditional 
pesticides. According to Willey (63), the major source of technical 
information and advice on pest control in the private sector is the field 
personnel of the pesticide companies. A minor source is the independent 
IPH advisor. Various grower cooperatives are also a source of pest 
~ontrol services, and some growers, particularly those with large 
operations, retain their own pest advisors as employees rather than 
consultants. The typical mode of operation for pesticide company 
employees is to provide information and service to the grower, usually 
free of charge, and at the same time perform pesticide sales. The 
independent advisor, on the other hand, charges a fee for information and 
advice, but does not sell a commodity. There are exceptions to both 
rules, such as independent advisors also acting as sellers. 
Data from more intensive crops such as cotton, alfalfa, oranges, 
grapes and tomatoes revealed that though the "market share" of these 
independents has generally increased, the rate of increase has been low. 
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Willey (63) concluded that there are two reasons that explain this low 
growth in adoption of this cost-saving innovation. First, the advisors' 
IP}1 service really involves a labor-for-capital substitution, which is 
exactly opposite the prevailing trend of capital intensification in 
agriculture and in developing economies in general. 
Capital intensity requires, in most cases, cheap and abundant 
energy. Increasing scarcity and cost of energy is having some 
significant impact on capital substitution. These impacts will be 
increasingly felt in pesticide use. However, this author pointed out 
that energy scarcity has not been perceived serious enough to outweigh 
the historical advantages of capital-intensive pest control in 
agriculture. A second point in explaining the low rate of growth of 
private advisory programs is that independent IPM advisors not only face 
a lack of awareness among their potential audience, they also face the 
competition from a substitute (pesticide products), and the powerful, 
free (regarding their consultant advice service) and organized pesticide 
industry. 
Use of nontraditional pesticides, such as Bacillus turingiensis, 
reported as one of the practices less adopted, was considered of low 
relative advantage and compatibility and was considered complex to use 
among farmer participants of the survey. This finding is consistent with 
other sources of information, since costs and technical difficulties of 
chemical treatments make this product only recommended in seed production 
fields or canning corn where the cost of repeated insecticide treatments 
could be justified. 
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Combining scouting results with economic thresholds in making 
treatment decisions, a practice closely related to IPM philosophy, was 
rated as seldom used by cooperator and noncooperator farmers. This 
finding is in agreement with the perception about this practice reported 
by participants of the survey, since it was rated as a complex practice 
among noncooperators and relatively easy to tryon a small scale by 
cooperators. 
Farmers felt that they could not easily observe the results before 
adopting of practices such as adjusting planting date to control pests, 
hiring a crop consultant, and using nontraditional pesticides. Adjusting 
planting date is normally recommended to avoid excessive risks of damage 
of European corn borer. Avoiding planting early or late helps corn to 
escape damages caused by the first and second generation of European corn 
borer. However, since an early planting date is also favorable to obtain 
high yields (mainly in full season hybrids), the effect of controlling 
and adjusting the planting date could be less observable during years 
with nonfavorable conditions to the overwinter larvae of European corn 
borer and would be favorable for corn crops. 
Technical problems related to European corn borer control could be 
the cause of farmers' judgments of lack of observability of this 
nontraditional pesticide. Since different factors (weather, hybrid 
resistance, date of planting, early harvest, etc.) can affect corn borer 
populations and pest damage, a certain degree of uncertainty in chemical 
treatments could be the cause of the lack of observability. 
As was explained before, lack of cost-effectiveness could be the 
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reason for farmers' lack of observability of using a crop consultant. 
The cost-saving nature of this practice is not always appreciated and 
could be complicated by the competence of field personnel of the 
pesticide companies who offer advice as a free service. 
Peoples' perceptions about innovations are related to their 
attitudes to the innovation. Although there were no significant 
differences between cooperator and noncooperator mean scores for the six 
attitude statements and that the overall mean indicates a strong level of 
agreement, it is possible to assume that there was a positive attitude 
toward the IPH technology. It was observed that cooperators and 
noncooperators agreed that there was an economic advantage in using IPM 
in corn production, preferring IPH based on personal safety reasons, 
protecting the environment, and available good sources of information 
concerning IPH in corn. On the other hand, both groups agree that IPM 
required too much time and that they are interested in using a technology 
of pest management strategy that requires more tice but saves money. 
These findings could be related to the literature reviewed. 
According to Willey (63), two preconditions must be presented to apply 
and diffuse IPM. First, there was a positive attitude toward the 
relative advantage of the innovation; second, it will be an appropriate 
technology. According to the findings of the study, both preconditions 
seemed to be present. However, the factor substitution (reduction of 
cost and increase of time and labor) seemed to be not clearly supported 
since farmers agreed that IPH is time-consuming and they did not agree 
with the substitution of capital by time dedication. 
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Findings related to farmers' agreement on the 1Pt-! preference based 
on personal safety and environmental protection reasons paralleled 
information gathered by Allen et ale (3). He found a similar attitude 
when users and nonusers of 1Pt-! judged the selling points of the 1PH 
technology. 
Regarding the favorable attitude toward sources of information of 
1Pt-! in corn, Luckman (39) concluded that this positive attitude could be 
very important to the adoption and diffusion of 1PH practices such as 
scouting and use of economic thresholds, since uncertainty is an 
important obstacle to the adoption of these practices. Luckman explained 
that farmers rely on chemical control because- a large amount of 
uncertainty is removed when pesticides were used, preferring to depend on 
annual prophylactic treatments or on timely news releases about the pest 
situation and the advice from extension personnel. 
Positive attitudes toward the 1P~1 technology were also reflected in 
the diffusion of scouting. This finding supports the results of the 
national evaluation of extension 1P~1 programs that found a pervasive 
diffusion of this technology in all the statements and several crops. 
Luckman's assumption that much uncertainty about economic injury 
levels, economic thresholds, pest/detection/measurement/prediction must 
be removed by researcher and extension personnel was supported by the 
findings of the study. Practices such as combining scouting results with 
economic thresholds, keeping and using past pest control records to make 
decisions about pest problems were seldom used by the respondents in this 
study. 
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It was further observed that farmers recognized personal 
observations as the most important influence in deciding whether to apply 
pesticides, followed in order of importance by the advice of consultants, 
extension agents, dealers and neighbors. These findings could be an 
indication that since farmers relied more on objective sources of 
information (personal, consultant, or extension agent), scouting 
techniques, economic injury levels, and economic thresholds are an 
appropriate technology that must be refined and diffused. 
To summarize findings related to the first objective, it could be 
generalized that cooperators and noncooperators did not differ in their 
reported level of adoption, perceptions, and attitudes toward IPM. 
Practices more often used were those less specific of the IPM technology. 
Although there was a general positive attitude toward the IPM technology 
and farmers reported objective sources of information relevant in their 
decision-making process, the adoption of practices such as use of a crop 
consultant, use of nontraditional pesticides, use of economic thresholds 
and pest control records was affected by their perception of the 
characteristics of IPM practices. 
The second objective of this study was to determine whether there 
was a relationship between farmers' level of adoption of IPt! practices, 
their attitude toward the IP}1 technology, and their perceptions of the 
characteristics of the IPM practices, such as relative advantage, 
compatibility, trialability and observability. 
The researcher was not able to demonstrate relationships between 
attitude toward IPM technology and the level of adoption using multiple 
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correlations. No strong relationship between the adoption level of the 
13 practices and attitude statements was observed. 
The correlation analysis of farmers' perceptions of the 
characteristics of the innovation and the extent to which the practice 
had been used revealed moderate and high positive relationships for 61.5 
percent of the practices. Most of them were found for relative advantage 
and compatibility (almost 38 percent of the practices revealed a positive 
relationship with relative advantage and compatibility). These results 
supported the findings discussed to the first objective. Practices less 
specific to the IPM technology and highly rated in their characteristics 
were more frequently used than practices more specific to IPM, but lower 
rated in their importance in influencing the adoption process. 
These findings supported the generalizations stated by Rogers (52) 
and reported in Chapter II that the relative advantage, compatibility, 
complexity (inversely simplicity), trialability, and observability, as 
perceived by members of a social system, are positively related to the 
rate of adoption. One might conclude that there was a different rate of 
adoption of IPM practices. Farmers adopted more at higher rates those 
practices less specific to IPM than those practices more specifically 
related to the IPM fundamental of economic injury level. They were 
concerned about the IPM technology based on their personal beliefs about 
the permissiveness of the environment and their personal perception 
toward incentives or dicentives. Leagans (36) concludes that the optimum 
adoption of agricultural innovations is achieved only when a farmer 
perceives the recommended practice to be for him or her technically 
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sound, economically feasible, physically possible, and socially 
compatible. 
The third objective of this study was to analyze the characteristics 
of farmer participants and their relationships to the level of adoption, 
attitudes, and perceptions of characteristics of IP}l practices. 
Based on the statistical analysis of farmers' and farms' 
characteristics included in the study, it is possible to conclude that 
there was no significant difference between cooperators' and 
noncooperators' characteristics. Further, in order to facilitate the 
analysis of the influence of these characteristics, the 13 practices were 
grouped into six factors. 
The analysis of the data of the influence of farmers' age on their 
adoption, attitudes and perceptions toward IPM revealed that age had no 
pervasive influence. Only the adoption of crop rotations in pest control 
revealed a significant F-value. Younger farmers reported higher levels 
of adoption of crop rotation to control pests. 
Referring to the influence of age in farmers' perceptions of 
innovations' characteristics, only the compatibility of using 
nontraditional pesticides was significantly affected by respondents' age. 
Farmers who were between 41 and 55 years old rated the compatibility of 
using nontraditional pesticides higher than the older farmers. 
Although there is a certain amount of uncertainty in the literature 
reviewed about the relationship between age and innovativeness, the 
results of the study supported to a certain degree those authors who 
found relationships between farmers' age and adoption of innovations. 
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Although Salama (56) did not find any relationship between farmers' age 
and adoption of IPM among Iowa farmers, Nji (45) and Rowe (55) found age 
a good predictive variable of practices in crop management. 
Educational level was observed to be related to adoption of some IPM 
practices. It was reported that farmers' adoption of practices related 
to adjusting planting date in controlling corn pests were influenced by 
farmers' educational level. Farmers with 12 or less years of formal 
education had reported a higher frequency of adjusting corn planting 
dates in an attempt to avoid risks of pest damages. It could be possible 
that farmers with more than 12 years of formal education were more 
comfortable using chemical pesticides and could be resistant to change 
the planting date knowing that later planting dates are associated with 
lower yields. 
The literature reviewed revealed only two studies that were contrary 
to the findings of the writer. Nji (45), when analyzing the application 
of the conventional adoption-diffusion model to the adoption of soil 
conservation practices, and Brady (9) when analyzing reasons for a lack 
of technology adoption in developing countries, discouraged the common 
assumption that less educated farmers are backward and resistant to 
change. On the other hand, Salama (56), in studying an adoption model of 
adoption of IPM, found that educational attainment had diverse effects 
upon adoption of IPM, since well and poorly educated farmers adopted IPM 
for different reasons. 
The researcher was not able to determine a trend in the relationship 
between educational level and attitudes and perceptions toward IPtl. F-
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values revealed no significant educational level effects over the 
perception and attitudes of farmer respondents toward IP~[ practices. 
Data collected during the study, when analyzed, indicated that the 
number of years that a farmer had been farming could affect his/her 
decision to adopt IP}! practices. The attitude of farmers toward the 
"factor substitution" (more labor-time instead of capital-pesticides) was 
influenced by the variable years of farming experience. Farmers who had 
more farming experience agreed with the statement which explored the 
possibility of a substitution of more time devoted to pest control 
instead of more money expended. These findings supported the results of 
Pampel and van Es (50) that there is a positive relationship between 
years farmed and adoption of environmental agricultural practices, since 
this variable was closely related to farming orientation. 
Although the data analysis did not reveal any influence of crop 
specialization, measured as corn acreage, over the adoption, perceptions, 
and attitudes toward the IPM technology, the one-way analysis revealed 
the influence of full-time operation and corn yield over the dependent 
variables adoption, perceptions and attitudes. Full-time farmers 
perceived more important the observability, relative advantage, and 
simplicity of practices related to combining scouting results with 
economic thresholds, using rotations in pest control, and using 
nontraditional pesticides. These findings are in agreement with Pampel 
and van Esls (50) and Flinn and Johnson's (27) orientation-toward-farming 
explanation to adoption. Full-time farmers (more farming oriented than 
market oriented) will be less likely than business-oriented farmers to 
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use commercial practices and are more likely to use environmental 
practices, such as practices related to IPH. 
Considering the results of the analysis of adoption, attitudes, and 
perceptions using corn yields as an independent variable, corn yield 
revealed influences over level of adoption of practices related to 
adjusting planting date, the perception of observability of adjusting 
planting date, and perceptions of compatibility and trialability of using 
a criterion to select seed and apply herbicides. It is the opinion of 
the writer that this interaction is based more in the technical 
relationship between yield-planting date, yield-use of quality seed, and 
yield-weed control rather than a consequence of the relationship between 
a personal characteristic and the level of adoption, attitudes or 
perceptions about innovations. 
Farm size was found to have significance on influencing the adoption 
of practices consisting of using a certain criterion to select seed and 
apply herbicide, and influencing the perception of trialability of 
practices related to the use of scouting results combined with economic 
thresholds, keeping and using pest control records, and using 
nontraditional pesticides. Larger farmers (800 acres or more) reported 
using more frequently disease and insect ratings in selecting hybrids of 
corn and assessing whether a specific weed problem exists before applying 
herbicides. 
Farm size seemed to be an important facilitator of the adoption of 
practices related to using a criterion in making decisions, since these 
farmers could be considered more business and management oriented. On 
119 
the other hand, since large farm operations are more flexible in decision 
making, better access to utilize resources and perhaps have more ability 
in dealing with risk and uncertainty perceived differently the 
trialability of these practices that are related to the IPM philosophy. 
The literature reviewed revealed consistent research findings on the 
positive relationship between farm size and adoption of agriculture 
practices. There is a general agreement that early adopters tend to have 
larger farms than late adopters. Considering the adoption of IPM in 
particular, the findings of the study partially supported Salama's (56) 
results that farm size had a significant positive relationship with 
adoption. 
In concluding the discussion of the third objective, it is important 
to note that farmer cooperators and noncooperators did not differ in 
their characteristics and that these characteristics were influencing the 
level of adoption of practices, attitudes and perceptions of the 
characteristics of innovations. Although the researcher was not able to 
demonstrate a pervasive influence of farmers' and farms' characteristics 
over adoption, attitudes and perceptions, several interactions were 
observed that were in agreement with results of other researchers. 
As a result of this investigation, several implications and 
recommendations were made by the researcher. 
In the main, cooperators and noncooperators of IPM extension 
programs did not differ significantly in their level of adoption, 
attitudes and perceptions of characteristics as it was reported in the 
study. The lack of many significant differences, as statistically 
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detected, appears to indicate that both groups had similar levels of 
adoption, and perceived the importance of the characteristics of the 
innovations at similar levels of importance. Although mean scores were 
not large enough to indicate different levels of adoption between 
cooperators and noncooperators, the impact of the extension program 
should be considered important due to the pervasiveness of diffusion of 
IPM practices. 
One possible explanation of the similarity of the mean level of 
adoptions is the fact that the IPM technology was not only diffused by 
the ISU Cooperative Extension Service, also it was promoted by the 
private sector. The similar level of use of scouting, consultants, and 
the similar favorable attitude toward the IPH technology supported this 
explanation. One implication of this is that there is a need for 
coordination between the public and private sector in order to increase 
the rate of adoption of practices related to the use of economic injury 
level, economic thresholds, pest control records, pest control 
consultants and nontraditional pesticides. 
There was observed a different rate of adoption among IPH practices. 
The positive correlations between the perception of the characteristics 
of these practices and the level of adoption seems to be an explanation 
of these differences. Practices that were considered less favorable (in 
their relative advantage, compatibility, simplicity, trialabi1ity, and 
observability) had lower rates of adoption, suggesting at the present 
time a lower level of adoption. 
It was also observed that not all the characteristics had the same 
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influence on the decision-adoption process. Farmers reported that 
relative advantage and compatibility were more important in their 
decision to adopt than observability, simplicity and trialability. One 
implication of this observation is the need of reinforcing the diffusion 
of the relative advantage and compatibility of IPM practices. 
Improvement of pest measurement or pest diagnosis techniques was 
another recommendation. Due to farmers' preference of personal 
observations in making decisions about pest treatments, improving the 
technology available in order to provide farmers with less complex and 
reliable methods of pest detection, measurement, and prediction, will 
increase the adoption of IPM techniques related to manage pest control 
records, scouting results and economic thresholds in making treatment 
decisions. 
It is the opinion of the researcher that providing update economic 
reports to extension agents about IPM practices will result in a higher 
rate of adoption. This recommendation is based on the favorable attitude 
of farmers toward objective sources of information during the decision-
making process. 
The results of this study and the literature reviewed revealed that 
several farmers' and farms' characteristics were significant in 
influencing the level of adoption, attitudes, and perceptions toward the 
IP~l technology. One implication of this observation is that no longer 
can farmers be considered a homogeneous group of people with the same 
needs, attitudes, and perceptions. Addressing the IPM extension programs 
to homogeneous groups will result in improving the rate of adoption of 
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IPM practices. Working with target groups may help extension agents 
develop specific teaching strategies according to each target group's 
characteristics and needs. 
In concluding the discussion section, it is important to note that 
the results of the study have suggested additional areas of research on 
the improvement of adoption and diffusion of IP~l practices. This study 
should be replicated with participants of other IP~l extension programs in 
other states and with extension agents, in order to compare data 
collected in different conditions and different audiences. Extension 
agent perceptions about the influence of the characteristics of the 
innovation in the decision-adoption process could be different from those 
reported by farmers. 
Design further research to test reasons for rejection, 
discontinuance, and farmers' re-invention of IPM practices, and wording 
~tatements to describe more specifically practices which were less 
adopted. Restrict this kind of study to measure each of the different 
areas (adoption, perceptions, and attitudes) separately, in order to 
study in depth different sub-dimensions of each area. 
Design further research in order to determine the extent to which 
practices are used at different opportunities through time, obtaining 
measurements of rate of adoption. 
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CHAPTER VI. SUMMARY 
The purpose of this research was to study the extent to which farmer 
cooperators and noncooperators of IPM programs adopted IPM practices in 
corn production, their perceptions about the characteristics of these 
practices, their judgments about the influence of these characteristics 
in their decision to adopt, and their attitude toward the IPM technology 
and different sources of information. 
The specific objectives were to: (1) determine whether there was a 
difference in level of adoption, attitudes toward IPM, and perceptions of 
the characteristics of IP}l practices among farmer participants 
(cooperators) and nonparticipants (noncooperators) of the ISU IPH 
extension program; (2) determine whether there was a relationship between 
farmers' level of adoption of IP}l practices, their attitudes toward the 
IPM technology, and their perceptions of the characteristics of the IPH 
practices, such as relative advantage, compatibility, trialability, and 
observability; and (3) analyze the characteristics of farmer participants 
and their relationship to level of adoption, attitudes, and perception of 
characteristics of IPM practices. 
A review of the literature helped to identify which practices, 
perceptions, and attitudes could be included in the data-gathering 
instrument for the study. These items, along with other items identified 
by the writer from suggestions of crop and IPM specialists, comprised a 
list of 13 practices that were incorporated into an instrument used in 
the study. 
124 
The instrument was mailed in two groups. The first group consisted 
of 44 cooperators of the IPM extension program from Story, Polk, Dallas, 
Boone, Jasper, Marshall, and Shelby Counties, and the second group 
consisted of 120 randomly selected noncooperator farmers of IPM extension 
programs, covering approximately the same Iowa counties. 
Responses were analyzed using descriptive statistics (mean, median, 
and standard deviations) t-tests, mUltiple correlations, factor analysis, 
and one-way analysis of variance. Data, when analyzed, revealed that 
there was no significant difference between cooperators and 
noncooperators when farmers' and farms' characteristics were considered. 
Most of the participants were between 27 and 40 years old, and most of 
them had between 10 and 20 years of farming experience. About 70 percent 
of these farmers had farming operations between 200 and 800 acres and 
cropped from 100 to 400 acres of corn. Analysis of their farming 
orientation and educational level revealed that 60 percent of their 
income was from the farming operation, and approximately 44 percent of 
the participants had more than 12 years of formal education. 
The overall adoption level of the 13 practices related to IPM in 
corn production (as perceived by farmers) was low to moderate. Although 
there was no significant difference between the level of adoption between 
cooperators and noncooperators, it was observed that practices which were 
more specific to the IPM philosophy (use of economic injury level, 
economic threshold, pest control records, pest control consultant and 
nontraditional pesticides) were less frequently used than practices less 
related to the IPM technology. 
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The perception of the importance of the relative advantage, 
compatibility, simplicity, trialability, and observability of IPM 
practices to farmers' decisions to adopt these practices was surveyed 
during the study. Farmer cooperators and noncooperators did not differ 
in their perceptions toward the characteristics. Both groups perceived 
trialability as the characteristic being less important in adopting IPM 
practices, followed by observability and simplicity, whereas 
compatibility and relative advantage were reported as being more 
important. The correlation analysis of farmers' perceptions of the 
characteristics of the IPM innovations and the extent to which the 
practices had been used revealed moderate and high positive relationships 
for 61.5 percent of the practices. Most of these high correlation 
coefficients were found for relative advantage and compatibility. 
The analysis of the influence of farmers' characteristics on 
adoption level, attitudes, and perceptions of IPM characteristics yielded 
significant differences. Use of rotations in pest control was found to 
be influenced by age. The younger farmers tended to use more rotation in 
pest control than did the other farmers studied. 
There were significant differences in farmers' perceptions of the 
importance of the characteristics of the practices in their decisions to 
adopt IPM practices when farmers' and farms' characteristics were 
introduced as independent variables. Trialability of practices related 
to combine scouting results with economic thresholds in making treatment 
decisions, keeping and using pest control records, and using 
nontraditional pesticides was different when grouped by farm size. Full-
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time farmers perceived more important the observability, relative 
advantage and simplicity of practices such as combining scouting results 
with economic thresholds and using scouting in pest control. 
As a result of this investigation, the need for a coordinated effort 
between the public and private sector in order to increase the rate of 
adoption of practices related to the use of economic injury level, pest 
control records, pest control consultants and nontraditional pesticides, 
reinforcing the diffusion of the relative advantage and compatibility of 
these IPM practices was suggested. Since there was observed a favorable 
attitude toward objective sources of information such as private 
consultants and extension agents, it was the opinion of the researcher 
that providing updated economic reports to extension agents about the IP~·l 
practices would be helpful in increasing the rate of adoption of these 
practices. 
Based on farmers' preferences of personal observations in making 
decisions about pest control treatments, another suggestion was to 
improve pest measurement or pest management techniques. Since the 
results of the study and literature reviewed revealed that several 
farmers' and farms' characteristics were significant in influencing the 
level of adoption, attitudes, and perceptions, addressing IPM extension 
programs to homogeneous groups will result in improving the rate of 
adoption of IPM practices. Working with target groups may help extension 
agents develop specific teaching strategies appropriate to each target 
group's characteristics and needs. 
Several areas of additional research were identified as a result of 
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this study: 
(1) The survey should be replicated with participants of other IP~l 
extension programs in other states and include extension agents' 
opinions in order to compare data collected under different 
conditions and from different audiences. 
(2) A study should be conducted to determine reasons for rejection, 
discontinuance, and farmers' re-invention of rPM practices, and 
wording statements to describe more specifically practices which 
were less adopted. 
(3) A survey should be conducted to determine to which extent practices 
are used, at different times, to obtain more accurate measurements 
of rate of adoption. 
1. Ackerman, W. 
technology. 
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Dear com producer: 
Department of A~ncujtunl Eciucallon 
201 CurtiSS Hail 
TelC1'hone: 515·294-5872 
August 7, 1989 
Integrated pest management (IPM) consists of three major strategies working 
together to manage pests (insects, diseases, nematodes, and weeds) in order to assure 
stable crop production and to m::1;ntam pest damage below the economic injury level 
while minimizing hazards to humans, animals, plants and the environment. These 
three strategies include: crop management and cultural thresholds, and chemical and 
biological control. 
The ISU Cooperative Extension Service has developed extension programs to 
promote the diffusion and adoption of com practices related to !PM among farmers of 
the state. larder to evaluate and understand the adoption process of these practices. 
we are conducting a survey of com producers. 
. . 
It will be very helpful to know not only how often you use !PM practices .. but 
also your judgements or perceptions about the influence of the characteristics of the 
practices on your decision to adopt practices. It is hoped that as a result of this study 
we will able to make recommendations on how to improve the !PM extension 
program to better meet the needs of farmers. 
Your name was chosen at random from a list of farmers. Your response to the 
lttached questionnaire would be much appreciated. We assure you that the 
information you give will be completely confidential. No names will be used in the 
StUdy. Only grouped results will be reponed. Each questionnaire has a code number 
to allow for follow up on unreturned questionnaires. The list of names used in this 
StUdy will be destroyed when the study is completed. 
We would be grnteful if you would take a few minutes to complete the attached 
questionnaire and retum it to us in the pre-addressed envelope provided as soon as 
POssible. No stamp is necessary. Your response is very important. If, however, you 
do not wish to respond please rerum the uncompleted questionnaire. In this way we 
will know that you received it and chose not to respond. There is a place on the 
questionnaire to check if you would like a summary of the results of the survey. 
Thank you for you cooperation 
Sincerely yours 
.\Ian A. Kahler 
Professor 
Dean A. Grundman 
IPM Extension Coordinator 
Marcelo A. Tolchin~ky 
Re~eaT'Ch A. ~~i~t~"t 
Signature redacted for privacy
GENERAL DIRECTIONS 
138 
This questionnaire consist of 3 pans. In Part 1, we are interested in knowing the 
ievel of adoption of 13 practices related to Integrated Pest Management 
(IPM) in com production. Although the concept of integrated pest management may 
not be famj1iar to yo~ some of these practices may be used in your fanning system. 
In Part 2, we desire to know your reasons for adopting each practice. We 
are interested to know your perception about the characteristics of these 13 Inte2l"3.ted 
Pest Management practices, since each of these characteristics play an important role 
at the time of making a decision about the adoption. 
Finally, Part 3 asks for general information about you and your fann. It will 
be important to study how this demographic information is related to the adoption of 
Integrated Pest Management practices. 
QUESTIONNAIRE 
PART 1: LEVEL OF ADOPTION OF !PM PRACTICES IN CORN 
Listed below are a group of questions about practices related to the concept of integrated pest 
management. Please rate with numbers, using the given scale below, how often you use the 
following practices. Select the scale value that most accurately retlcctS your feelings, and place it on 
the blank in front of each question. 
VERY 
NEVER SELDOM FREQUENTLY FREQUENTI... Y AL WAYS 
1 ...... 10 ...... 20 ...... 30 ...... 40 ...... 50 ...... 60 ...... 70 ...... 80 ...... 90 ...... 99 
Example: 3~How often do you use a "banded system" to apply pesticides? 
_How often do you rotate your crops to reduce problems with pests? 
_How often do you rotate your crops to eliminate volunteer grain? 
_How often do you rotate for other reasons not related to pest 
control? 
_How often do you adjust your planting date in an attempt to avoid risks of pest 
damages? 
_How often do you use disease and weed free seed? 
How often do you use disease and insect resistance ratings to 
- select varieties of hybrids? 
_How often do you use a croP consultant to assist you in 
com pest conttol problemsT 
How often do vou assess whether or not a specific weed problem exists before 
- applying herbicides? 
_How often do you keep records of pest problems? 
How often do you use records of past pest problems to make 
- decisions about current pest probfems'l 
1 
Select the scale value that most accurately reflects your feelings, and place it on the blank in front of 
each question 
139 VERY 
NEVER SELDOM FREQUENTLY FREQUENTLY ALWAYS 
1 ...... 10 ...... 20 ...... 30 ...... 40 ...... 50 ...... 60 ...... 70 ...... 80 ...... 90 ...... 99 
_How often do you change the amount and type of herbicides between 
com fields? 
_How often do you use nontraditional pesticides (Biological organisms such as 
Dipel or BT)? 
»w often do you use scouting results combined with economic thresholds (a point 
ten a treatment should be Initiated in order to avoid economic losses 
u to pest damage) to make treatment decisions FOR: 
_CORN ROO'IWORM? _EUROPEAN CORN BORER? 
_BLACK CU1WORMS? 
tase RANK (from 1 to 7) each of the following sources of infonnation according to 
~ influence on helping you decide whether to apply a pesticide in your com field. 
_Neighbors 
Personal observations -Chronolo~ application schedule 
_Pesticide r 
_Consultant 
_Extension Agent 
_Other/so Please specify: ___________ _ 
~w often do you scout your com fields (check for pest levels on a regular 
his to determine if a control is necessary)? Select one answer. 
_Once a week ' 
_Two or more times a month 
_Once a month 
_Less than once a month 
_Never 
~: REASONS TO ADOPT 
~e n~t page,,~~ is a chart with 13 practices rei~ to Integrated Pest Management used in corn .. uctton and 5 CHARACI'ERISTICS of these pracnccs. Although abbreviated in the chan, each esc CHARACI'ERISTICS has the following meaning to the present study: 
I adopt the practice because it js a better pest control practice (more profitable, lower cost 
lower risk, save time, save money, etc.). ' 
I adop~ the practice because it is in agreement with my beliefs. needs. 
exgenences_ or other farming practices. . . 
[adopt the practice because iUs easy to ynderstand and use. 
r adopt the practice because it is easy to tryon a small sQ.e. 
r adopt the practice because I can observe its resu'h on my farm or anomer farm. 
2 
Using the 1 to 99 scale described below, indicate the degree of importance each of the 5 
CHARACTERISTICS (columns) mentioned before had in the adoption of each PRACTICE (rows) 
in your own situation. 140 
Please use any number from 1 to 99 to express your feelings for all practices and 5 
characteristics. Please write "Y" (YES) OR liN" (NO) in the colwnn "ADOPT" to 
identify wether or not you use the practice. If you do not use the practice, leave a blank 
space for each characteristics for that practice . 
NO UTILE A VERAGE MUCH UTh10ST 
irnponance importance imponance imponance importance 
1 ...... 10 ...... 20 ...... 30 ..... .40 ...... 50 ...... 60 ...... 70 ...... 80 ...... 90 ...... 99 
Adapt: yow: p_t: e:Ol:lezoJ. praaue: .. 
eo }"Oazo "no C 1 Z l.q." c:zcp .y.c_. 
1. Adopt crop rotation to redUce 
problems with pests. 
2. Rotate te eliminate volunteer grain. 
3. Ad/ust your planting date attempting 
te avoid nsks at pest damages. 
4. Plant disease and weed free seed. 
5. Use at disease and Insed resistance 
ratings to selsa vanetles of hyonds. 
6. Hire a crop consultant te asSIst you 
In cern past control problems. 
7. Assess whether or not a spedfic weed 
problem exists batora applying herclcdes. 
8. Sc:cut fields on regular Intervals. 
9. Use scouting combined with economic 
threshold to make dadstons about 
pest management. 
10. Keee records at pest problems. 
11. Use past pest control records In make 
daoSlons about current pest problems. 
12. Change the amount and type at 
herclddes between com fields. 
13. Use non traditionaJ pesticides 
(8jologlcai organisms sucn as 
Dlpel or a"n. 
_ ____ i 
- -
- -
-
I 
I 
I 
-,
I 
-I 
I 
_I_! 
I i 
I I \ 
-t- I 
I 
-I 
I 
I 
-I 
\ 
I 
I 
-I 
i 
I 
-,
I I i 
-1-1-1 
i 
1 I 
-,-: 
Mter reading each of the following statements about Integrate ~t ~anagem~nt(IPM), pleas~ 
indicate how strongly you agree or disagree with the statement by ClI'Cling one at the numbers WhICh 
lppears to the left of the statement. 141 
I :Strongly Disagree 
2:Disagree 
3= Agree 
4= Strongly Agree 
12 3 4 I find economic advantage in using !PM in my com 
production. 
12 3 4 I prefer !PM based on personal safety reasons. 
l2 3 4 I like !PM because it does not require too much time. 
12 3 4 I prefer IPM practices to protect the environment. 
12 3 4 There are available good sources of infonnation 
about IPM to use in com. 
I 2 3 4 I am interested in using a technology or pest management 
strategy that requires more time but save money. 
t6.RT 3 : GENERAL INFORMA nON· 
1iease respond to the following questions. 
What is your gender? Male_ Female_ (check one) 
What was your age at your last birthday? _ years 
~ow many children (who can help you on the fann) are living 
Ithome? _ childn:n 
{ow many years have you been farming? _ years 
low many acres are included in your current fanning operation? (this includes all crop 
'md, pasture, forest, etc)? _ acres 
What is your approximate average com yield for the last four years? 
IUshels/acre 
:fow many acres do you crop with com? _ acres 
At the average, what percent of your family's current income is" from the fanning 
lperation? (Average over the last four years)? _ % 
4 
142 
How many years of fonnal education have you completed? (circle one) 
8 9 10' 11 12 13 14 15 16 17 18 19 20 21 22 
Would you like a summary of the results of this study? --yes _no 
FINAL DIRECTIONS: After completing this questionnaire, please 
place it in the enclosed pre-addressed envelope, and place it in the 
mail. Your answers should arrive at 201 CURTISS HALL, ISU, 
AMES, IA. 50011 before August 22, 1989. Thank you. 
Your time and participation are greatly appreciated. 
5 
Dear Farmer: 
WE NEED YOUR HELP! 
Ames, Iowa 50011 
Department of Agricultural Education 
201 Curtbs Hall 
Telephone: 515-294-5872 
August 25, 1989 
Approximately two weeks ago you should have received a 
questionnaire to inquire about your level of adoption of practices 
related to Integrated Pest management in corn production and your 
perceptions toward the characteristics of these practices. To date 
we have not received your completed questionnaire. You are a very 
important part of this research and your participation would be 
greatly appreciated. Your name was given to us by your County 
Extension Director as a person who is qualified to provide us with 
the information we are seeking. Your response will help us to make 
recommendations for the improvement of the Integrated Pest 
Management extension program to better suit the needs of farmers. 
We have enclosed another copy of the questionnaire together 
wi th a pre-paid ret,urn envelope for your convenience in 
participating in this important study. We encourage you to take 
a few minutes of your time today to complete the questionnaire and 
send it back to us. If you have recently mailed back your 
questionnaire, we thank you for your response and apologize for 
~oubling you further. 
Thank you for your cooperation. 
Sincerely 
Marcelo A. Tolch'nsky 
Research Assistant 
Dr. Alan A. Kahler 
Professor 
Dean A Grundman 
IPM Extension Coordinator 
Signature redacted for privacy
Signature redacted for privacy
Signature redacted for privacy
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Iowa State LTniversit~ vf Science and Techn%!!\' Ames. Iowa 50011 
l "_-.. 
Dear Farmer: 
WE NEED YOUR HELP ! ... 
Department of Agncultural Education 
201 Curtl~s Hall 
Telephone: 515-294-5872 
August 25, 1989 
A questionnaire was mailed to you recently to inquire about 
your level of adoption of practices related to Integral Pest 
Management and your perceptions toward the characteristics of these 
practices. 
At this time we have not received your response. It is very 
important for us to receive your questionnaire so we can compare 
your responses as participant of extension pest control programs 
to responses of other farmers who are not participants in this kind 
of extension program. Your name was given to us by your County 
Extension Director as a person who is qualified to provide us with 
the information we are seeking. 
Since we only have a few names listed as participants of pest 
management extension programs, each of your responses will make a 
difference in the final analysis of our research. It is our hope 
that the results of this study will make a valuable contribution 
to the improvement of the Integrated Management Extension Program 
in Iowa. 
If you have already sent your questionnaire back, please 
ignore this reminder. Your help in this matter will be very much 
appreciated. 
Thank you for you cooperation. 
Sincerely 
Marcelo A. Tolc lnsky 
Research Assistant 
Professor 
Dean A Grundman 
IPM Extension Coordinator 
Signature redacted for privacy
Signature redacted for privacy
Signature redacted for privacy
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APPENDIX C. HUMAN SUBJECTS APPROVAL FORM 
INFORHATION ON THE USE OF HUHAN SUBJECTS IN RESEARCH 
IOWA STATE UNIVERSITY 
(Please follow the accompanying Instructions for completing this form.) 
156 
Title of project (please type): Adoption of Practices Related to the Integrated 
Pest Management in Corn 
~ I agree to provide the proper surveillance of this project to insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
in procedures affecting the subjects after the project has been approved will be 
submitted to the committee for review. 
Marce" 0 X~l cb1nsf,¥ 1./".Q Typed Named 0 Pr I ncpa I Invest i gator Daii S i g~ tnvest I gator 
220 Curtiss Hall 4-0901 
Campus Address Campus Telephone 
~ Si9natu~~oth.rs (if any) Oat. Relationship to Principal investigator 
Z/5/89. Major Professor 
ATTACH an additional page(s} (A) describing your proposed research and 
subjects to be used. (e) indicating any risks or discomforts to the 
(D) covering any topics checked below. CHECK all boxes applicable. 
[] Hedical clearance necessary before subjects can participate 
[] Samples (blood. tissue, etc.) from subjects 
[J Administration of substances (foods. drugs. etc.) to subjects 
[J Physical exercise or conditioning for subjects 
[J Deception of subjects 
[J Subjects under 14 years of age and (or) c:J Subjects 14-17 years of age 
[] Subjects in institutions 
[J Research must be approved by another institution or agency 
ATTACH an example of the material to be used to obtain informed consent and CHECK 
which type will be used. 
o Signed informed consen t \'d 11 be obta i ned. 
E9 Hodifled informed consent will be obtained. 
~ Anticipated date on which subjects will be first contacted: 
Anticip~ted date for last contact with subjects: 
Month 
7 
10 
Day Year 
-ll. .M-
If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
identifiers will be removed from completed survey instruments: 12 1 89 
Month Day Yea"i=" 
~ ~e of He:d or Cha:rperson Date Department or Administrative Unit 
7/5/89 Agricultural Education 
~-oe~isio~-of-the-university-commfttee-on-the-use-of-HUman-SubJects-T~-Research:--------· 
~ Project Approved 0 Project not appr ved. No action required 
li.e.ar.ge G. Karas r-ltJ.f/ 
Name of Committee Chairperson Date S gnat re 0 Committee Chairperson 
Signature redacted for privacy
Signature redacted for privacy
Signature redacted for privacy
Signature redacted for privacy
